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nified liy clianges in tlie secretions and exfoliated epitlieliuin found in

llie vagina] spreads. Microchemieal changes in the keratohyaline and

glycogenic grannies may also be seen. The normal structural varia-

tions characteristic of age and cycles arc reflections of physiologic

changes and adaptations to meet varying requirements.

The name of Papanicolaou is definitely associated with intensive

studies of the histologic and cyclic changes in vaginal spreads and
epithelium. These are so definite in .some animals, especially rodents,

that the microscopic picture can be used as a means of biologic tests.

The essential variation is in the relative numbers of epithelial and

leucocytic elements. The former Avith unstainablc nuclei predominate

at the height of estrus while the latter are in great abundance during

the diestrus. This variation is a.ssocialed Avith changes in the A'aginal

Avail characterized by epithelial proliferation and keratinization fol-

JoAved by sloughing associated Avith heaA'y leucocytic infiltration. Eight

or ten years ago Ave attempted unsuccessfully to demonstrate coire-

sponding changes in A'aginal smears from Avomen. Papanicolaou by

careful daily study of smears believes he is able to find characteristic

cellular changes during menstruation, pregnancy, and the puerperium.

The normal Auagijial secretion, .since there are no A'aginal glands, con-

sists of a transudation of exfoliated epithelium, a fcAv diapedctic cells,

secretions from the eei-A'ix and a noimial bacterial flora dominated dur-

ing the period of sexual maturity by the vaginal bacillus. Studies of

the age and cyclic changes in the A'aginal AA'alls liaA'c been more suc-

cessful. The structiu’al A'ariations a.ssociated Avith infancy, childhood,

matui-ity, and post maturity haA'c been Avell knoAvn foi' years, but the

causative factor has only recently been discovej-ed in the physiologic

changes associated Avith hormonal activities. Before and after the

period of rej)roductiA'e life, the flora is similar but differs from that

during maturity in that there is a preA-alencc of coccoid type.s.

The age changes are mainly those of groAA'th and dcA'elopment. Dur-

ing infancy and childhood the A'aginal Avails are immature and the

epithelial hiA-er i.s relatiA’cly thin Avith slight papillary dcA'clopraent

and comparatiA'cly little tendency to keratinization. During pubes-

cence there i.s a transition to the mature vaginal Avail Avhieh resembles

skin except for the ab.sence of the cornified layer and the a<!cessory

skin structures. The.sc various layers can be recognized as an epidermis

about loO to 2tt0 mi«*i'ons thick Avhieh <'onsists of the stratum eornenm,

tite hicidn?u. the grantdosum and the malpighian or germinativum

ntider Avliich lies tiie basement membrane fPig. 1). During menstrual

and other (‘y<*Iic changes, a thin Iceratoltyjiline cell layer develops in

the Jnidcjnflielitil zone. The dermti, or stdtepil helial layer, con.sists of

a papillary and a reticular layer, irndernenth if all lies the liypo-

derusis. A d<'‘^'Tiptioii of the eoiniecfive. elastic and muscular lissne.s

i-. no? pertitiMJ* at this titne.
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During pregnancy tliere are marked changes in all layers with hy-

perplasia and hypcrtropln' and an increase of tissue fluids both intra-

vascular and extravascular (Fig. 2).

Tlie ti’ansilion through the menopause is gradual and results from

atrophic changes. The folds smooth out, the epithelial layer becomes

tliinner, the jiapillary layer is less marked. The subepith'elial tissues

become more compact with the increase of connective tifjsue. There

is a iirogressivc obliteration of the vessels and an ultimate hyaline

degeneration of their walls (Fig. 3).
.

j

Hit.^rhniann and Adler (190S) clarified the inorpliologj' of the endometrial men-

.Kfnial cycle and Dierks (1927) laid sonic foundations for further study of cyclic

elianges in the vaginal mucosa. He recognizes three layers; basal, functional, and

FifT. t.Vo. SIMS.) r.'itlcnt, nned .*;ixtv*ono. Ulop.sy taken .at operation for cy.‘<toccle

rcctocelc. Normal po.>ilmenopau.‘’'al vpltliclliim and siibei>itlie!Iiim. X-lf'.

ciimifying. There is a thickening of the functional layer folloiving nicn.stniation, the

fit L< r:i!ohyaliiii’. in tin* inidportion of ihi; z<n)c of <;oriiilicnl ion, occurring

and iijg sl;c functional from the l.>:i.«al layer. TJii.s iB called tJiy inf raopithelia)

rnne .,>f ciiraifo-.-ition. During n'.cnstniation there is lo.-s of the fimct'onal and intra-

fphhi’Hn! IrvVir:> v-hicji dcntulcs the h.asrd lai'cr. Davi.s tiinl narfmaii Imve stiplied

fiiop-y tihUi'.iicd th“ vts^inaa- of nionhey.- and dc'-ccihcd tin' cyclic

< h'.r.gcs :iri‘ characNirired bv the greatest thichne.'-'- of the cjuthclial layer diir-

ti.e rv :il. }.‘ tk'liaTion bc;jin« fol!i'o£ing ovulation and to parlial los*)

«,f tl < ;,j.d Di'-r!..'- ’ lavcj'>. t-rolifer.'it ion Gdloivs nloog vviUi jncji'-trua

I’.'irly iji pregiiufpy tip- ••pjj!{e|5;ii layer iqtip’ar.^ the .same ns during

th-lh are east, off from the fiuietioria! layer in iueroasirig

e.ami'cr •, e .to-i jally after tiiidpregnare-y, so fhat at the end only u



A’4,\5i‘. n.'r

;

V.\<ilKr!k'.

b>U‘-:d:s uf ir’"*- KMll: ibi^'hso'-’S r»'5in
»

ri: ejuilK’rniin iN viunjilviely

S‘v.;?5(rrd of th Vl of t )nr.>tpb >4 jun-rpi-fiuiii, It is
5
>rob-

abb' ?l; ph-v.* s ft !!;it- \von:;i;!*,.

t ‘vrt',:-Ail v!‘.v nar;!d. !;bt<’-Ih ’
f -Vivnr in llm t tlivsa*

ijrv
i. ' > 1

tilt tn .-vabisaP'‘ but i'fr'aiu V htiny. ’H !!) kvristo.

b) iibro ' i . I i 1 1 f' h.o 1

1

r;.}3 b." Ut iH !« ottt by m i!'rovh>’!nifal

i:. Tb-• V--. i^hkU :ibnd b -b i't.-rin ’ 'Km «
J> dr.'ii r<' .'!VE ?>i> wltis'b j'lrv

ron*';'-b''r''d ‘ fn' 1 jnni1 OtWi ,! rs-r.<-bS A'f' ut am! d b>' the re-

tbv 4 tlub- 1 rn Sb-' -£3!:(! 'i, ;t!r<' \-.itb ttu- idltalin*.'

: U wtb {'. V#’ t-'wI'll' t n;;'.t t‘-i fvi .inii \iV \ l-.v r><'S>'*ri v>t

Vi ff. ut'-iU: ' i. I?-; id-., :VtoOnii’;!; •
1y, vo-n !•- ju'i'b::;bfy pre-->'SSt

in *b.<' s'tC'd'.'.i': 1*1
. f 1 ) 5 »i

S 4

tsTfO: n d^tv b '/ ?K<* i ivf son ««; •on-yniv*'

l.a-tt'- t' M : i 11 ,

« r.
•'

4

Ti;- ‘ ; s,4 • t §
sbiS'-dUK i'- tio : jitallv
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hjriis, thosudi srlyi'dj'iMi nijjtnrvjitly dii^-.nivjivan; shortly aftor birth to

roiippi'nr wish Jiuiiorly. Its jirc'-i'io-v a! birth atal its Kub>vqtU’iit. dis-

aj)f>(-nriumi‘ (k dotibtb-s;.; ilttc t»» Shv satiiv horinoiitd iafluonvo wlii<;h

produi'vs tho j>os!)KiSnl frvnit.'d invohjtimi, DtiritqT vbildhood the pll

of t!i‘‘ Yiiyimil thtid is abotit <*, to 7. Duriiij: svxtml maturity, it is about

1 So -1.5 eNvvjit iba! diirlu}!: Ihv jovaslnitd ja-riod, and dttriii<r the

jmerjtvriiim, it approacdies the jaunt of alhalinity. After the me.im-

jiattse, the. {;lye(i!.;en >liminis)ifs or »lisai)ia'avs, timiv is a cluintro in tin;

lh*rn, and llm avidity dimittisbes.

The diseussion of the iiislojmtholooy of vajrinilis will be limited in

this j>resentation to that of triehojnoniasis, of mycosis atid of the senile

or atrophic forms.
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Onr observations of the tAvo former have been made during sexual

maturity. It must, of course, be remembered tliat the mieroseopie ap-

pearance is modified not only by the pathologic process but also by

certain cyclic changes in the vaginal membrane Avhich as yet are not

thoroughly kjiomn. The inflammatory reactions are easily seen, and

PiK. — (X*o. a.'fSSl.) ratlonl, afrcd thlrty-tivo. Smear taken .sixth (ley po.stmeii.striial
from a ca.so of triehomoiilasis, Coccoia typo of bacteria jn'cdoniln'ite. XSSOO.

ri.-, '.itKci.i Piitorit, ni'f.t tw.'iiiy-;'ix. (.'ravMa II. X'^phrlll': lii iK^-vloii-

< Sui- nr t th'-ti :it h< cliinhisr nt fonrtli Intrir inuntli, Xonntd viiiUnal Min-ar.

it is (‘sppfialfy iutfr**--! in;.' not only t‘* sfo* fiii’ jiiii roscopic eliiinges but

abut to nolo th»‘ tissue e!iuMi.’'es tvhieli oceur bdlowino the treatment

to Ije ib scrif)'*(! in this ef)ntr(buti«»ti.

Tbc tHUUio'd v.‘(>_'ii:;d flora, as set-n in Mm-ars. may be dividtoi itito

t.yp>'-.. The she ibuniniHit vaoinal h;iejllus' fl'i”. 4i. the
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Im-'rc niniiUcrs of li‘ntM)cyt(>s in;f»‘(h<T with viiryin^ iiniiilH'r.s of opi-

(lii'liiil ci'lls it)tpt'iii' ill tlu: nllu'r typfs (Ki;;. 7). In iiinri' iicuti’ infhiin-
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Illations the leucocytes may be seen almost exclusively. In mj^cotie

vaginitis the cliaracteristic forms of j^eastlike organisms are seen in

the smears ivitli tlieir conidia or buds and usually with mj^celia. Epi-

thelial cells and numerous leueoc.ytes are found. Biopsies from the

vaginal walls reveal marked leucocytic infiltration of the subepithelial,

deep and .superficial epithelial la3-ei*s with, in some instances (Fig. 8),

ultimate destruction and more or less .sloughing of the superficial

epithelium. The associated tissue changes are characteristic of in-

flammalions. The types of migratory cells and the character of tissue

and vascular changes vary with the acuteness of the process. Aside

I'm:. II.— (Nn. Fatirnt. .tkcJ tlilrty-.'sevon. Artlflclal monopaii!’*; Ova yfur.-i
jir' Vlo!i«ly. IJI'/ii'-y t.'ilicn from enro of Irlchomonltifi.'i before treatment. MarJceil leu-
C'^'j-tio iniUtr.ation of eiilthellal nna cubopltliellnl layer.'?. XI2.".

frotn the presonee of tlie yeast like organisms we have found no picture

whicli is ])athognomonic of this infection.

Ilaniring drt-.p preparations from patients with triehomonia.sis exhibit

not (Oily tin' trichomonads but also numerous pus cells and bacterial

forms with re.-lativcly fe’.v epithelial elements. The tissue obtained by

f.:i,i,..y '‘liow.v iho tisjai! type of inflammatory reaction with marked

iufikfatson in tite papillary and cfiitiielial layers (h'ig. ft).

'riiC <•<•11'' in l}i“ latter

f-np.-'rtieial Ijiy-'-rs arc o;

th»- to'.'o't !0!<. ;s

on*

undergo more or le'-s degeneration and the

foliatisl {.•> a greater fu' less depth. In .some

-,1 v.-vi-re in lo'-aj areas as to forni an almo.st

in the hyptniermie, dermal, and I'pilhelial
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uUuT fitrin:-, witli lliu ihat Ihf initl uthur lavt'vs

luiAu ji Munuv, 1 ) 11 ? iliffiTunl frunural Jippuarauo' brt'iuisu uf tin' histolofjic

<*hatt{,'<»s ns‘-ficin?«’«| v.'itli tin* pustmiMiupiinKiil cjniuj). Tliu loucnaytic

infiltnitiun is uf tin* snmu ju’uunil <yp«\ mnl tliu iiifliiimnatiun jinnlticos

similar alturatiuiis in ami ilr*,slntrliou uf ^•^'llular olumunls (Kipr. 11 ).

At limes hneleria! inva-aun is marktal in hulh (he I'pitlielial and stih-

epilhelinl laviM’s (l''i{r. 1
*

2 ). 'J’lie reparative jirueess appears to he simi-

lar in the hitlm* iwu forms of vairinitis. 'I’hat whieh lakes place in Iho

mycolie. vaprinitis has not hccn .studied.

'J'he re.storalinn of the normal proleetivo epitlndial layer seems lo ho

of parannnint importance. M. 15. Davis has reported the. beneficial and
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ciiratiYe effect of lionnoiial therapy in eases of senile vaginitis 'while

Leivis and others have had favorable results in the treatment of gon-

orrheal vaginitis in children by the administration of hormones. Both
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Fig. 15.—(No. 1102S5.) Patient, aged thirty-seven. Artificial menopause five years
previously. Biopsy taken from case of trichomoniasis before treatment. Paucity of
glycogen dl.strlbutlon. X2ir>.

I'ur. 1*^.—-y'Tt'ie a-“ In Fig. 1.'. I’.lnprry t-al.-'^n after Institution of treatment,
(leaen.! 11’!?! ibtitlon (if glyrogt.n, in the lower epithcUal layers. X215.
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il r! •Ih. and fort lierisu.' tlodr u>>rm.d yr.e.vih 5 !'
i;.*'. Id). It is

aUn p!'*S sill!' •• tf'ie.t tise re !!s le.ay ahsnrli St« 5 Ti 4 • of tliis 5 i(i!iteria! directly

frnSi!: tio ' ’ 'i ei?:;'.! iiu;o"U. 'j‘|;e pjeseUee of ;1 d*- ‘'hetnie.’d in the va.pina

i'Jstl ^ i . ,.rs tl'.e p «Vt!, • it ?!?'' hae
' ** **

£ . t * *

tiiUs, V. Sneti persists- in a

inedi ntn V.'it h. ;i sdl i'.s h tv as :t,',

Tjo- rioi’-ist s ialiv s)j 'h<' i-ostos'atiojj of :i

tnere 3 ;earl; 3 o<rjJ'SO! varijsrd jh- r.*' •and
5

epit |;et jjil p Con ; !i v.hieh j-esnlt'. hi :j ?:<ir

thits'U'i;: r*'a-'''t > ‘Ti ‘.tlh-ides .-‘.1r I 1 i !!;.• h

A 'r stjidy iuti- lie. j; 30 .'!* le of th*'

eells, ddh- - JJ'-.e •lepfisst'.xS? iv !*>U 35d

the }>'! il'",} ff 3>.e\!V*' iritlatsnr.atj'.vn. t h....e *

1 ‘nth !i; du‘'t riSnitiiO! jjtol 5 !i ! 5 si r;:>

health and dttrint,;' tep.x.iJC I? 5
'. t'f ‘.ti'tt;

deS'p.t e.(?!sidet'.'jhh' h>'p''ii r<‘phy »hiirisn*
'

iis .‘vn <lurin’^

It is jilso JOitcv.urtKy 'jir-n jt;,-. ri-a)-? iiin*;, tho o'.'llnlar }rrow(li

atni sStt' t<[ nlyrron-n (<» i><» ohnost tho sann.' in v;!.s(\s »)f

s<-si;l<' var’uMtis l»v ion'in‘*!UiI Ui’- 5 ii
5
»\‘ uinl ist ihos<* %vlu<'h Inivo

h''»n tr‘‘id<*d )*y 'h>‘ intravinrimil johninis* rat inn of hsi'tosty I*.") por oi'stt.

iitni njtrin 5 P>- 1
' o.'li*.

Tlo' tinTaps'nti*' tnint-ipl*' of orndtimr I'nmlitiftus favtviinjr normal

Sissn** nrovstls is, in onr <t|iini«<n. tonoli moro important biohnrionliy

titan any .attempt to ilfstroy j>athoo,.,,it' ornatUMiis l»y aiitisrptiir or

otlnn* apeiits,

t'AStT J!

!tto< in;Mn'.M. jn- Tfn;,\-r.'tj:KT

t rtticltshiinli. S>'liri>(l<'r, ttnrr.an nml their rospeotivo t>o\vorker.^ have

lonlrihnt^•!i atni t\stiihlishfi 1 tMittsi(h'rj»\>io. knowhalpo of the biolnpy of

the liuman vapintt. 'I'ln' normal pH of the vnpinal eonletit ranpo.s from

(».f) fft 7.0 i)t eliihlhoori, o.a to fi.ft jiftor the monopansc, and -hO to 4 .a

in the inlermenalnuil perical. Menstrual and puerperal disohnrpcs

alter the reaeiion temyntrarily. 'fho aeiility is etuised primarily by

ljo!tie. jieid. A small timonnt of this Jieid may he liberated by the action

f»f enr.ymes tiud by plyeolysi.s of ih<! onrhohydrates, hut llie amounts

fotiml, especially dtirinp lh<* ehildhearinp period, are produecd by tlic

aelion of the vapinal hneilli upon the earhohydrato sidt.sttniec present

in the vapina and vagitml walls, lienee, the depree of acidity is rc-
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lated directly to the bacterial flora and cellular content and certainly

to the amount of nutritive (glycogen-like) material available. Oberst

and Plass lun’e made an excellent review of the literature on the

acidity of the A’agina.

The influence of antiseptics, foreign bodies, and chemicals upon the

normal local metabolic process is unknown. Perhaps the destruction

of the pathogenic bacteria b.v such means ma.v also hinder the growth

of the normal organisms. Whether there is an.v alteration of the local

carbohydrate metabolism by such pharmacologic procedures remains

to be established. From the foregoing it ajipears that injury to the

epithelium alters the metabolic proce.ss, Avhich becomes more abnormal

as the insult increases. It is assumed that various types of bacteria

may produce a vaginitis under certain conditions.

The pathogenicit.v of the vaginal trichomouads is still unsettled.

However, the rei^orts of Ilibbert, Hesseltine, Allen, densen and Wood
and others indicate that the bacteria associated with these flagellates

are pathogenic, but the reports of Stein and (’oj)e and others disagree.

The observations of Cleveland on the intestinal tiutrichomonads and

of Hesseltine and others on vaginal tetratrichomonads indicate that

a particular t.vpe of bacterial flora is necessary for the existence of the

protozoa, and that in the latter group these bacteria are abnormal for

the vagina. I^loreovei-, vaginal trichomouads ai'e not found in the

jiresence of a normal bacterial and cellular flora. 'I'lie acidity of the

vagina is distinctly less in this disease, nsnall.v varying from pH 5.0

to (5,5.

It is interesting, also, to recall that the normal acidity of the inter-

menstrual jieriod is unfavorable for these flagellates.

Cornell.* Karnahy, and others have found that the husbands ma.v

reinfect and reinfest their wives, which agi'ces with our observations.

'I’he sjiecific etiologii- agent of .senile vaginitis is unknown, but inas-

much as the clinical entit.v is a.ssocialed with an abnormal flora, bac-

teria are almost certainl.v the cause, 'fhe etiologic factors are not

completely understood.

Yeastlike fungi (nionilia and cr.vptococcus) are cMablislied as ))alh-

olo^dc agents in vag^inal m.vcoses, and their pi‘evalenc(> in pregnanc.v

and <liabetes is striking f Hesseltine. Ports, and Plass). These organ-

isms ferment glucose. levulosc, maltose, and mannose regularly and

often galactose and sucrose, but they df) not ferment lactose. In the

presein’c of yeast cells a m.v<-(»sis m.iy be produced oi' made w(»rse by

the nse of gflucose ! Hcsselt ine !. Jt will be .•-ho^vn later that lactose

floes intf ah**r the cfUii'se of a vag'iiud ni.tiotsis.

The abnVf* cvi<b*nci‘ ijidieales that if conditions favoring the givovlii

f>r the vaginal bacilli and the [u-oduetion of a greater vaginal acidity
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Tia; VJ-M r.vi

A tiiixtttJ''- (if Ifictnst' .-pr* pcf fciii * :inil .arid ( .’» piM' rrnt I i-^

i|t'-d fiir (iMt'-r lr<-aS!in-Jii. 'I'ahh-ts «>f *J jsisi. iiintiuiitti ftif dsiily Iioiiir

trriifjtsrut v.'t vr !it;uir fcoiis ii jx’i'piirat tdi (-(‘iitaininsf <*nr jxiuiid af

htari-ls t(< <*!)<' iTalhm <if tldv mixltirr,

'rit*' pistirii! hsis f'tir lx two hr.apisiu' tr.Mvpia>Ttfsils td tit (’> ym.) of

l.'irlii>.r !?>.> piT rrsil | Stinl rilrir iirid (.a p<'|- rrstn phsrrd ill till- vayinjl

Sifter the diii;_'iiie^i.'. of I rielioiitoJiisiais ur sridlr vap'inilis is r.stsihlislird.

'I'iir patient is iiistnii-ted to phirr two ti ;:in, ]iil!s of this nnilrrial in

the vsipina eaeh evening upon rrtirinjf. rsiially tlir paliiMit is in-

stnieted to return in onr W(‘eU for rre.xnininat ion and tlirroafti'r the

intervjils vary from two to tlirrr wi’clts. driirndiiifr upon llir rrsponsr

to irratiniMil. Infretions of ihr rrrvix ami other sites are treated by

approjiriate means simnitaneonsly with the earhohydrate lli(*ra])y, and

in tliese instanees more freipient visits to the elinie may be necessary.

'I'ln* patients ari* instructed to use no flouehes. Oeeasinnally the ma-



16 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

terial tends to accumulate as tlie condition imiiroves, and in these

instances a plain ivatei* douche infrequent]}' be employed. During
menstruation all treatment is discontinued. Sexual abstinence is urged

particularly during the acute stage, but when it is indulged in, con-

doms are recommended to avoid spreading the disease as well as to

obviate reinfection.

RESULTS

To evaluate the action of glucose and of lactose applied in the

vagina, 25 controls were used (see Table I). Glucose and citric acid

were used four times in the absence of fungi in normal healthy pa-

tients without symptoms or macroscopic tissue changes developing.

Glucose and citric acid produced or made a vaginal mycosis worse in

five patients with fungi. The lactose was used in four normal, healthy

patients without fungi, and in twelve with fungi, and in both groups

there Avere no subjective or objective changes.

Table I. Contkols or Carbohydrate Therapy in Vaginal Trichomoniasis and
Other Infections

IN ABSENCE OK
FUNGI

IN PRESENCE OK
FUNGI

Glucose with citric acid 4—Unchanged 5—Mycosis developed or

made worse
Lactose Avitii citric acid 4—Unchanged 32—Unchanged

During the period of study there have been 112 consceutiA’e cases

of vaginal trichomoniasis and 5 of senile vaginitis. Of the 112 (Table

II) So were discarded as 28 did not return after the initial visit and

7 Avere giA'en mixed treatments through a misunderstanding. Ob-

viously, the good or bad results could not be accredited to any one

procedure. This leaA'cs 77 tricboinoniasis cases for study. Of Ibis

number 12 Avomen Avcre pregnant and 65 not pregnant. - ‘‘Cured’’

indicates that the patient lias passed through Iayo menstrual jieriods

AA'itliout a recurrence of symjitoms and tliat there is no CA'idence of tlie

disease on clinical appearance or smear study. “ImproA'cd” means

that the patient is under treatment and observation Avith distinct im-

provement, or tliat the patient was benefited objectively and subjec-

tively on her last A'isil but has discontinued clinic A'isits.

Taiu.k If. HKsrr.T.s or CAi:jiOnvw;ATi; TiiEfi-MO' i.v 117 Co.nsei l'tjve Adiu.t Case.';

(112 TiacuoMoi.jA.sis—.A .‘^knii.i; Vaginitis)

‘nacUOMON'JASLS SENILS: VAGINH-IS TOTAL

Uiitre.'itf.vi •2H 0 2h;
.A.A

Trc-nlrncnt interniptcd 7 0 7)

Iviproveti 3 •12?
62

TT”
r,

•tn i
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Tlu'!'/' v.;;^ •n>‘ ri oss! r- noc v-hjch sM.a'urs'nl jiio-'l j'urSiun in IIm* oh*

.'•P.Uru' /ranp, S*'V< n of ihe :i‘J enr< d er!'.<'s Itad ri“run'<'jUM"c. lu throe?

jjSf-'ntiov'. lun-hiisuh '.viUt' fniunl tsv h.'ivi' iri-'homonafls in the prostatio

vs’cretioM, Isi f"Ur it pi'-'-iliie that tin* hushatuls snay iiavo had an

isih't'siojj aiul infest at ioii for iti eaeh there js a iustory (>f riteurronoc?

ishttiily aft'.T oi»iitj‘t. hi the Unown eas.-v <>f prostatie triehomuniasis

tin- reeurrenevs eanje on a few slays folhtuin/ eupuhition. I’.eoanso

of pft!«-n‘i.nl eonlaplotj tho'-e infoete*! and infosied imiles should ro-

s'oive tirnlnpio trenUnont,

It v.dl! ho noted iti Table IH that the periods of treatnient ;ire r.athor

hiiur. 1‘his i'- dne in some instant'es to ])oor enojuu-ation on the part

of the patient and in others t'» the fael that St'vers' or extrejiiely

ehronie. eases had Iieen usnier v.’irions otlier Ireatnients for ninny

inonths wilhoni enres hefnre reeeivin/ this treatment. .Some patients

reiiimnded slowly white other,*; resimnded v<'ry rapidly. The jilioto-

miero/niphs ilhislrate the extreme de/ree of innamnmlion that oeenr.s

at. tiiiui.s in tin? ejiithelial and .subi'jiilheliai layers. Fnrlhermore. jirompl

and immediate enre.s are nneommon. An attempt 1ms lieen made to

follow onr pnlienls over ns Ion/ a period as is feasihlo in order to

evaluate tin' results of this treatment pri'perly, hut this has hoon dif-

fienlt heeanse many jmtienis are satisfied if ])nin, tenderness, and local

irritation arc removed.
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111 the acule slajre Ihe lactose and citric acid preparation may cause

some irritation or hni-ning which disapjiears as the condition improves.

Usually the patients have iiol ohjected to this reaction. Jn the

warmer months, three patients had vulval irritation which seemed to

be associated with the perspiration and the discharge in producing

some maceration of the tissue. This cleared up very promptly after

a few days’ rest iVom treatment and did not recur on reinstitntion of

the therapy. These pills usually cause a .slight watery discharge which

may appear .shortly after insertion or on the following morning when

the i)atient ai-ises. This reaction has been associated with a good re-

.sponse to treatment. 'I’he tablets should be made tip free of materials

which are femnented by the monilia. The tablets as they are com-

pounded are nonjioisonous and inexpensive.

It is planned latei’ to study the A'alue of citric acid and investigate

the action of some other carbohydrates. Those carbohydrates Avhich

are fermented b.v the monilia and Ihe eryptoeoceiis ivill almost cer-

tainly be eliminated. Those disaccharides and jiol.vsaccharides ivhich

liberate gluco.se molecules as the.v are broken down by enzymes may
be eliminated also.

.SUM.WAnV

1 . Vaginal trichomoniasis and senile vaginitis have been cured by

using lactose {})") jiei' c(Mit) and citric acid (o per cent) therapy. Focal

infections have been treated simultaneously b.v a])propriale means.

Although I’ccurreiu'es have develojied there have, as yet, been no

failures.

2 . {{cncrally. vaginal trichomoniasis and senile vaginitis respond

sh»wly t<» tnmtment. 'I’lie maximum period of treatment and nhser-

vjilien Avas ten months in one inslam-e, Avhile the minimum was Iavo

months.

•'{. 'J’he avm'age number of clinic A'isits in the “cured” grouj) Avas

0.2, h.2. and S,;{ for the pregnant trichmnmiiasis. non|)r('gnant tricho-

moniasis. a>id senile A'aginitis patients. resjieeliA'ely. The r(*speetive

averaj."' time intervals for treatment and obstn-A'alion Avere 2.7. 4.4,

and 4.0 months. IVclmps these aA'crages are higher tluin are neces-

s:u'y. c.sr>e,-i,iliy since several of these Avere sf*A'erc ami e.xtremely

chronic ciiscs Avhich had not respojided f(t other procedures.

4. recnrrcncc of A-airinal t riehomoniasis and pro]»ahl.A’ sfntie

c.t.'oorba! ioj'.s nre due to reinfection and rcinfesf ;it ion from sexiiiil

p.'Lrtfo-rs,

o. 'fhe prliici'|()«- nf ;hi-- thenip.A' is to snp[>Iy directly nntrifiA’e sub

--tasn-c

;;u Hii-.''

ri

arc for a normal vagin.al flor.'i. 'I'liis niitritiAi*

Iw- sttppHcd indircj-tly av .a rc-,nh ui' hormonal slimttla-
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DISCUSSION

DE. EDYTARD ALLEN, CHrOiVGO, III.—These studies should lie extended to

include all those organs intimately associated urith the infected vagina. I would

include in this list, the urinary system, bartholinian glands, the cervix, uterus, and

fallopian tubes, adding also the bladder, urethra, and prostate in the male.

We have found a rather typical picture in twenty-eight of forty lower female

urinary systems studied through the urethroscope or cystoscopo. The pathologic

clianges in the mucous membrane of these organs suggest an actual invasion either

by tissue continuity or ascending infection.

We have isolated similar strains of streptococci from the prostate in the male

and the bartholinian gland in the female as those found in the infected vaginal

secretions. These streptococci seem to be of the arthrotropic variety as determined

by electrical potential, and many of the aches and pains elsewhere in the body

might be explained by their presence.

The high incidence of increased blood loss in these patients suggests that c.x-

tension to the upper miillerian tract is entirely possible. I am beginning to be-

lieve that many of the otherwise unexplainable pelvic infections and postoiierative

complications have their origin in this manner.

Tho percentage of permanent cures reported by Dr. Hesseltine are about the

same as those reported by other investigators. It has been my feeling tliat, since

most of us can cure approximately 80 per cent of patients whom we treat, that

if we could discover the methods of re-infection, prophylaxis and permanent cure

would bo relatively simple. I am convinced that transfer of the guilty organism

from the female to tho male and back again will explain many of these recurrences.

Wc have found tho irichomonns vaginalin in prostatic secretion of many of our

male patients and in many more of them a coccus prostatitis.

DR. RALPH A. REIS, Ciiic.^co, III—There is one problem I want to bring

up, njimely tlie rather great frequency with which wc find trichoinonas in x)atients

who have or have had gonorrhea. Wc have had twelve or more iiatients in whom
trichomonas infection developed while we were treating them for gonorrhea, and

in seven or eight of them wo wore able to demonstrate tlie gonococcus at the same

time that wc fount! the trichomonas. The usual experience is that the gonococcus

di“a{)pears wlien the tridiomonas becomes ramjtant.

I can understand the etiology of tho tricliomonail infestation, whore there is some

type of infection in tho male, but I would like someone to oiler some explanation

of the ."tidden appearance of this type of vaginitis in virgins.

DR. .1. V. LITZENIIERG, Min.v.—

I

have been imprc.“scd by the

ease -with which these jiaticnts can l)c improved by most methods of treatment,

tmt they are as bad as ever after fiienstruation. Since I have continued treatment

during mi-nstrufition my results have l«eii belter. Whether thi.s particular treat-

outliju'd by the e-jsayisfs will lend itself to treatment during menstruation

1 do n ot know.

DR. .LNMES IL .MANLK V, Di’t.fTii, .MlN.V.-AVJiat did yon say about using a

r- .'ind
1 .!' s'.t-.ri-! i a g.'dbm of water?

PU. .IKA.N PAI d. PRA'i1 i, Dicna*!*", ‘ ycttr.s ago we tried fakin','

;v p;.- t:,-* \v.u\ w;dS wla-n ipb-U- by.-t-'re.;:tomy w a.s dotic in the hope
ft!- ht.C *-:o- yb-- -h; mg.-- We vn-re lltKiiile !!o draw any concliisitms.

Dr. hr *'' font.-l t!.;! by e»if;.bining resorcin aiod tnnnlie fwid he has raised
• '' wry high w itho'.ti iri'-rcfi.Ktag the toxicity. The coni-





THE HYDliOGEN ION CONGENTKATION OF HU.AIAN

VAGINAL DISCHARGE^

F. W. Oberst, Ph.D.j and E. D. Peass, M.D., Iowa City, Iowa
(From the Dcpartmeni of Ohstetrics and Gynccolody, State University of Iowa)

TT IS generally accepted that the normal vaginal discharge is acid in

* reaction, hnt relatively little attention has been given to its hydro-

gen ion concentration and to deterniinijig the alterations Avhich may
be deA'cloped in the indiAndual bj’’ physiologic changes and by disease.

This study is concerned chiefly Avith the deA'clopmeiit of a simple

method for the electrometric determination of the pH of the undiluted

discharge and its relation to the A’aginal floi'a. Since the entire sub-

ject has receiA-cd practically jio mention in American medical litera-

ture, an attempt has also been made to rcAueAv criticall3'' the more sig-

nifi(;ant Avorlc fi'om European, es])eciallA' Geimian, sources.

UlSTORTCAE jnOVJEW

Altlidiigh it liiul Been deiiion.'itrntfv.l by Zwoifclp in 1S77, that the vaginal dhseliarge

is eoninionly acid in reaction, study of the i)robleni Avas stimulated by Ddclorleiii,-

Avhn noted that the acidity Avas reduced in certain i)athologic conditions involving

infe<-tion (more commonly in juirous Avoinen AA’ith clinical abnormalitic.s, such as

cervical erosions, cervicitis, condyloma.s, and granular vaginiti.s), and related tlie

degree of acidity to tlie pre.sencc of certain large, gram-positive bacilli, whicli arc

now recognized a.s the "vaginal bacilli of Diiderlein.” He nl.«o determined that tin;

acidity is due largely to haptic .aciil, a dire<‘f product of the activity of the vaginal

bacilli, and attotnptcd to estimate its concentration by titration. Shortly there-

after Mf-nge' demonstrated that the acidity of the normal discharge is sullicient

to kill streptococci in from two iind one-half to seventy hours, and therefrom de-

velo|)ed the conc('[ition that the acid je.'iction offers an element of jirotection, es-

pecially during menstruation anil parturition. Hinrichs* later confirmed these find-

ings by slioAving that the vaginal bacilli will kill ofl' other org.anisms in a few days.

The vaginal bacilli can grow at a pH as low as R.C) to Avheri'as other vjigiiial

organisms are killed at j)H -t.a Avithin one <ir two days and their toler.anee lies at

:tbou! pH .I.R to

St roganofT” showed that flic vtigina confiiiiis bacteria throiighniif life :inil that

the ••icidity varies Avith the llorti, being high during sexmil nuilurity and es|ieeially

during pregnancy, Avlica the vaginal bacilli .are most numerous. J’eri'* developed

the idea that fliere is a rediieed acidify or eien an alktiliiiify for ttvo rlays before,

ibiring, and for ttvo dtiys after mcnstnitifion, and claimed that in tlie eoiir.'-e of

a.n'.eriiirrhea, dtO' to chb>ro>!is. anemia, or laetaiion, the discharge becomes tdkalitie

dnritig tie* tc.i! or three days eaeli montli which corre.-fiond to the missed menses. He
a!‘o niee.J Aariatiutb' dnritig prcgmm.yv, the teactiuri becoming lesn jo-id during the

-.a'*n:d t ritce-ter, struiiger tigiiiti as term is apiiroaclied, titid tdktdirie during the

eath p’ie;; .•rinm.

y.i'i it: l!'"'. dehiefi"! rated that the acidify is due to r.'i'eniic laclii; acid and

dif’e.'e.ntiritr-! '*bt,!ind*‘ Mel “free*" form-., both of uhich are pre«. til

^ f "M '• j f;*' -f i Isn tlfi'i r 7' 1* '-'‘fi * F-**f}* tv,
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in i-din'i-ntriiiiim in ii:ttlnilii}iii* ‘icrrctions. Ho nlso .slimvoil thnf tin; viiK'i'i'l

li'.n'iUi can ntiliy.o fjlycni^^cn bni t\i!t <;ln<Miso.

In thir-' <(inntry, \Viltiiini>' oon«i>ino<l nniny nf tliosc iitnliiif'H. ami was in fjroat
part rosimnsiltlo for tlio <lovolni»inont of this Inanoli nf liactorioUij^y, ami for sproad-
inp tlio tloctrino tlmt tlm cliarnctor of tho vu(,Mnal tliscliarjio <lnrin>; jtropnancv in nor-
mal woinon ofl'ots sach ofi'ccHvo proto.-tion tlnriiiLi' lafmr (Iiaf antopartnni (Inuc.lios

nro harmful rnlhor than hcnoficinl.

(!r;ifi'nl>crp,'' in V.Hs, tcoponod the disenssion, strossinp his holief that it is pos-

sildo to doinoimtrato rhythmic variations in tlio va(,dnal acidity ditriii'r the men-
strnal cycle, and tliat sm-h chanoos are imlopemlont of a<dnal nioiistrual Ideedinp,
siniM' they nor.' ohserved in the conr.-i* of tiornial jiropnanc.y, its well as in a woman
after hyslereet.e.ay. It was his contention that the acidity of the Viieina diminishes
from shortly silt.'r the cessation oi the ilow t«t tla* tniddle of tlie intermenstrual
pi'rio'l, v-heii there is an interval of redm-ed acidity related to the rupture of the
follicle, ami then rises to its hielo-st point shortly he fore the next pr'riod. The
lowered aeidity dnrlnj: the initlmetistrnal interval ensures optimum eonditions for the
sj.ennatoroa tind prodm-es the most fertile period dnrinp the cvele. Since these
cy.'lie chitnues disappear nfi.-r the menopause, they are relate.l to ovarian fnnetion.
lleinlein.*" nsin*,' Griifenherp ’s technie. was nnahle to detect rcjinlar cyclic rhan;,’es

in acidity hut did note sliplit variations from ihiy to day.

llcnrlinu calle.l attention to the ri'lation between the hacterial tlora and the
acidify of the vap^ina, and offered a classifieafion, wliicli was later revis'ed bv
l.oeseris utid by Schri'>'ler,i' wlms.’ simjde };ronpin!i, wliieli has been widely adopted
in Knrope. is as follows:

Type 1 eontaitis ordy ttniin- positive vajiinrd haeilli.

Type II eontains. in tiddition to the vapinal haeilli, eocei-bacilli, diidocoeci,

variable comma. aniOTobic streptococci. :ind various otlu'r or-

ganisms. nnd.

Type 111 contains no pram-positive vapinal bacilli, with dis:ippoan\n('e of the

variable comma and pre.lominanee nf cocci of nil varieties.

Schroder’" note.l the followinp distribution in the 2SR nonprepnanf women studied:

Type I n.'I eases i'.O per rent
Type 11 eases 1!) per rent

Tyj.e in 120 c:(ses -12 ju>r rent.

The re.’ielioii of tlie dis.'liarpe in Type T w:is invnrialdy acid, while in Type H it

was :dkuline only in two patients, who had copious nun'ons eervie:il secret ions. On the

otlu'r h.’ind, Type HI diseh:irpes were amphoterh' in 22 and :dkurme in 11 e:ises.

.Scliidlheiss’s att.'mpted to correlate the type of vapinal flora in nonprcpiuinf

individuals with the hydropen ion eoneentrntion detorinineil on eentrifnpod vapiiml

w:ishinps by the ^lii'linelis <'nlorimetrie method with the f(dlowinp results:

Tyi'i: or .so. or IIYDKUnKS lOS roSCKSTKATlOS
nt.sniAnor, OAsr.s AVKItACi: UASGE

tiiinssle’-’' had jna'vionsly recorded similar observations in the non[)regnajit and

had sliown that, diirinp gestation the various types of discharge are :issoeialed with

similar hydrogen ion concentrations, us follows:

TYi’K or
DI.SOIIAItGE

NO, or
CA.SES

HYUUOGKN ION
AviaiAtii:

CONCENTUATION
KANGE

i 20 ‘1,5 :!.9i)-4.8r)

H (i .'5.-1 5.1 -5.G

TIT n-i (i.o;! 5.2 -G.7

•J.7
;i.!)2-G.S.5

.5.57 -1.25-7.G2

G.2 4.72-7.G2

I

11

in 1
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The proporfion of Type I discharge is greater during j)rcgnancy (compare

prc\'ious tables), a fact Avhich was noted also by Lehmann,ic who found the vaginal

bacilli alone in only six among GOO g}*necologic patients, but recorded Type I dis-

charge in S2 per cent of women four to five months pregnant and in 51 per cent

of those in the last month of gestation. On the other hand, Cruickshank and

Sharmani7 noted that the incidence of Type I discharge increases as term is ap-

proached and that in individual patients a Tj-pe II or Tj-pe III discharge may be

replaced spontaneously by Type I in the latter mouths of pregnancy. In contrast to

Lehmann.io these investigators found 44 per cent Type I in the first, 57 per cent in

the second, and G4 per cent in the third trimester of ijregnancy, among S3 patients

examined repeatedly during gestation.

Since Doderlein^ offered his evidence that the vaginal aciditj' is due largely to the

action of the vaginal bacilli in producing lactic acid, considerable attention has been

directed at this phase of the problem. ZweifeU believed that the bacteria act

upon glycogen but not upon glucose, a view which is favored by Looser,12 Lehmann,10

Cruickshank and Sharman,rs Geller,i9 and Menge.20 On the other hand, Demme and

Baltzer2i showed that the glucose content tends to be high when the pH is low,

results which contradict Kessler and Ulir,22 who found that the sugar content of the

vaginal secretion is lower and the glycogen content higher -with Type I discharge.

Denime23 reported that both the gl3’cogen and the glucose are diminished when the

acidit}* is reduced and a T^’pe HI discharge appears during menstruation. KesslerSi

found the vaginal discharge alkaline during the first week after doliverj”, but noted

that it becomes slightl.v acid during the second week, when the quantity of glucose

increases even though glj-cogen cannot be demonstrated. Von Jaschke2s insists that

the gl.vcogen of the vaginal epithelium docs not parallel the lactic acid content, and

believes that the ucidiU* mnj' be due in part to acids other than lactic.

Ilubortso was able to grow the vaginal bacilli in pure culture in glucose-contain-

ing media, which uniforml.v developed an end pH of 4.0 to 4.1, irrespective of

the quantitj' and concentration of the media, or of the extent of the original inocula-

tion. In glucose-free, glj’cogen-containing media, a few strains of vaginal bacilli

gave luxuriant growths. It has been suggested bj* Gragcrt,2T and others, that the

vaginal mucosa inaj' contain a diasfatic ferment which changes glj’cogcn to glucose,

which is then acted U{)on b\- the vaginal bacilli. Schroder, Ilinrichs, and Kcssler2S

likewise believe that the vaginal bacilli cannot utilize gh’cogen directly and incline

to the idea of an intermediary' ferment. Hubert,2c however, concluded that the

production of acid in glucose-free, glycogen-containing media must result directly

from bacterial action without the intervention of a ferment. RchulthcisH29 sup-

portet! this contention when ho showed that while the vaginal bacilli ctm produce

lactic arid in glycogen media, a bacteria- free vaginal discharge thinned with nornud

'' ll: ^-diitir-n mnnftt develojt lactic acid in the same medium.

L

epiShclii:

•l.'tj nnin

d.cj-;,..]

{'ora v.c:

sr.ri'-l d

*, >
I •rut t.

rs: and Lehrr.nnnJ''- express the belief that the glycogen ctmtent of the vaginal

tn )• rchiteil in sorjie fashion to ovarian activity. Grui<-kHhank and Rharman’S
c-I the glycogen content of the vaginal mnen-'a at various age periods and

that the deposition of glycogi-n in this structure is dependent ujiori the

of f >‘.rogrnic hormone in tiie eirciiiation. The observed jdl smd the v.aginal

re 5 f.tb:cr;--c.! by tlie gUengert coritent of the vaginal inneo'-a, which in turn

ir-c.-gh- v.Ith the 6-,jtpu’. of otrogt-aic sub-jancc fhrongh tlie nritu*. Vaginal

r; 1 f. pH are during thi- first nionfh tif lifi;. while the hormone
« b-'.-a d the f.gtt’ from the umth'i.r liv way' of the placetital

•‘‘ii; jr>--r-t f.f::’ a-ts'K-, at!-! during tin- period of sextial aetitity front

t - tJ >- i'ljile c(.ndi!ioa“ prciait (hiring chiMIioo-l (frr>ni
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tlio Iifio of ono nuintli to jnibcrlY) nml after the inenopnosp. DicrkH,3n after liistologic

oxniaination of the vaginal inucopa cxcisctl from a series of normal women, concluded

that this structure undorpocs rcpulnr chanpes during the mcnstrunl cycle. Davis and
llartman^t have described comparable cyclic variations in adult female rhesus

monkeys and have presented a comprehensive summary of the controver.sy wliich

followed Dierk’.*; publication.

Enpclhorns: concluded that the bactericidal olTccl of the vapijml di.scharpe depends

essenlitilly upon its acid content, since it increases considerably in old cultures the

acidity of which has been aupmented by long standing in the incubator. Tins

urpunient had been advanced previously by Zweifel,' who for tliis reason recom-

mended antepartum douches of lactic acid to incro:i.«c tlic bactericidal action of the

vaginal discharge. AVlien the vagina beeome.s infected with organisms other tlian

the vagintd bacilli (discharge, of n’ype II or III), the acidity is commonly reduced.

liOeserss believes that this change toward alkalinity nmy be due to inflammatory

reactions in the vaginal cpitlielial cells interfering with the secretion or deposition

of glycogen. It is, however, generally recognir.ed that an increased amount of

cervical secretion, which is distinctly alkaline, may distiirb the vaginal acidity, and

tend further to reduce the determinable acidity. T.ehmamuc thinks it very im-

jjrobable that a lack of vaginal b.acilli is the primary cause of tlie reduction of

acidity in patients with ]>alhologic discharges. It may be that these organisms die

off because they do not olflain snflie.ient nonri.riiment (glycogen or glucose) throngli

the inflamed vaginal mucosa. I.oescrss has advanced tlie. concojflion that the vegeta-

tive nervous sy.«tcm controls the lactic acid production, while oilier.*! fool that the

general condition of the woman determines the amount of available glycogen and,

therefore, the formation and tlie ammint of lactic acid.

niscus^sioN OF Tin: .MirrnoDS usni roii thi: detf.umination of

Tni: VAGINAL ACIDITY

The earlier investigators used litmus jiaper to determine vaginal acidity. Menges

heated the paper after exposure to demonstrate that the acidity is due to a free non-

volatile acid or to acid salts rather than to dissolved carbon dioxide. Gilnssle**'

pointed out that red litmus paper turns bine at a pll of tkC, which explains the

statements of earlier authors tliat the vaginal discharge is not infrequently alkaline

in reaction,

Duderk'ins* determined the acidity in terms of lactic acid equivalents by titration

and found an average value of O.flb'i per cent for the normal vaginal discharge.

Zwcifel* found a maximum lactic acid content about onc-liaif that reported by

Diiderlein, with a range of from 0..T to 0..') per cent.

GriifcnbergjO ireinlcin,’o and othcr.s, washed the vagina witli measured quantities

of neutral distilled water or normal saline solution and titrated the filtered or

centrifuged wnshing.s against 0.01 or 0.02 Is NaOlI, using phenolphthalcin ns tlie

indicator. Kcsults were c-xpressed in terms of the amount of standard alkali neces-

sary to effect neutralization. It is obvious tliat the total acidity varies with the

amount of the discharge, a fact which serves to c.xplain certain differences between

their findings and those obtained by more anodern methods. Moreover, titration

determines both the bound and the free acid.

Kraul and Bodnar,3^ in 192.5, introduced a microlitration method based upon the

use of undiluted discharge which is subject to certain of the same criticisms. Tliey

measured 0.5 (o 3.0 c.c. of discharge, titrated it against 0.03 per cent NaOH, and

calculated the percentage of acid.

With the realization that the action of an acid solution depends more upon the

proportion of hydrogen ions than upon the total amount of titratablo acid, attention
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\v:i.s turned to the liy.drogon ioii concentration of tlic discharge. In cendain instances

( SchultheisSjT Giiiisslo.i"’ and Gragcrt-"), tiie vagina was waslu'd as in the earlier

work and flie j)ll determined eoloriinctrically, wliile oth(‘rs (llehrens and Nanjoks'>''>)

used an electrometric nietliod. Ahraham-r j)ointed out tlie fallacies inherent in any

method that requires dilution with nnbufTered solutions. Behrens and Xaujoks-**'

had, however, reported that dilution up to TOO times with physiologic salt solution

does not aiTect the j)!! as determined electromctrically, since for practical purposes

the vaginal discharge is a well-buffered solution, but record only one experiment to

support this contention.

The undiluted discharge has been employed by Kessler and Uhrss and by Demme
and Baltzei'Si for the electrometric determination of the hydrogen ion concentration,

while Cruickshank and SharmaiPc apparently employed a micu'ocolorimetric method

using standard indicators.

C0XCrATS10X.S FROM THE LITERATURE

Ko.siilt.s obtaiiuHl by the various tvorkers have been divergent, but

certain conclusions seem .iu-slified. IMore tvork under carefully con-

trolled conditions using the be.st methods of attack is required before

the picture can be comjileted.

In newborn children there are certain changes in the vaginal acidity which are

stressed particularly by Gruickshank and Sharnian,ir whose observations confirm those

of Abraham,'’- and Gragert.s' At birth the vagina is acid but sterile, the acidity

ajqiarently varying with the amount of contamination with amniotii; fluid. Kienliir'S

has .shown that this acidity is due to lactic acid, which he believes to come from

glycogen through the action of an enzyme. Within two or three day.s, vaginal bacilli

make their appearance and the acidity rapidly increases to jiII -1.0 to o.O with a

rnoder.'itely profuse .<Iischarge. During the second week, the discharge is scanty but

still markedly acid. At tin* end <if the first month, the secretion is small in amount

and tends to be consideralily more alkaline, usually in tlie neighborhood of pH 7.0,

although it may be ns low as pll .l.O. During the renminder of chihlhood up to

pub(‘rty, the discliarge is commonly neulr.al or alkaline. After the first growth of

v.agimd bacilli, during the ctirly days of life, these orgiinisms distippear more or less

i-ompletely and r.ajiidly timl :i mixed flor.a /levelojis.

Gruickshank and .‘^litiriminir rehiti* these <’hang<-s to tht' action of tlie estrogenic

hormone, which ]ircsum:tbly controls the deposition of glycogen in the mucosti of tin*

vagina tiiid thu“ determines tlie vaginal flora. They found that in fetuses tuid new-

l.oMi itifants up to tivc days after birth there is abundant glycogen in th(‘ vaginal

inuc(.-:i. .\fter this period, the glycogen ln'comes less abundant until, from the

;ig.» of oiH‘ month to jiiilierty. it is ab.sent. Giirrcspoiiding changes occur iti the his

toiiigic j.icture of the niuc(<-a, which is many layered and thirid"’ at birth and for

a f,-u day- thereafter, but r^hi>h rajddly become.s .atroiihic atid thinner until from

ti:c r.ge of one month to {>ule'r!y it is eomposetl of only a few layers of cpitheli.al

It i« their conception that the fetus obtains so much estrogenic hormone

thro’Sit'n tS.( p!nc,>nt.-i from the mot her V til,,ml that the rtiginnl mucosa takes on

r r. adtil! appe-tram •- during the latter months iif intrauterine life, liul that liirlh

'his s.,o.,-|. ,,f MippU. nml the tiiU'-os:i ijuii kly at rojihies. to Im rest imtdaled

f r.'y v.' cr; f.lh" c*' r det e’/ipae-a! begin- in tin- ote.ries shortly jireceding the first

1 . f tion. 'i'ie-'.' ation- fire in acc-itd with those „f is.rc who recently

rr'ifd--’, t‘* es.ier;. t « it':. . ; -ii-.g,-- in '1 •• tr.git.-;! int(co..:i foltowiiig the itijei-liofl of

fi.el.r saTo 'hddr.r,, ar.d v h'.> lii-.Gi/jod fije plan <if tre:ifit;g '..agirtal infections,

, •- in chdifcji hy eti,o,ur.'tg(f/o the groU'th of an
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imu-OMi. wliirli is mure resistant to iiifeetion. It is well recofjnized lliut

eliil-lren <.l^^rin^: tlie first month of life do not cunt met gonorrheal vaginitis, whereas

from then until jmherty they are partienlarly snseeptil.Ie to this form of infeetion.

i'rom the time of pnherly to the tnenopanse. it is generally agreed that the

vaginal diseharge is notmally ileeidedly aeiil jmd that the sole or predominating

organisms are the vaginal haeilli.f The mneosa is of the adult type with many layers

of epithelium whieh eonlains aluuldanl glyeogen. As shown Iiy Soeken,'*” this (diange

from ehildhood to mlult eonditioas is very ahrujit, oeeurring within one to two

wt'eks. The jdl in sexually maturi' women is normally hetwetm -l.tl ami d.O, with the

avenige at or helow (.a. Infeetion from without alters the situation, leading to a

mixed flora (Typi's 11 ami 111) and to a diminisheci aeidily, with the reiietion, how-

ever. rarely if ever rt'aeliing neutrality. Kradieatiou of the iufi'etion leads to the

return of :t normally jo id di.-eharge.

The halanee of opinion favois slight, mon* or less rliythmie. .alterations in tlie

vaginal ai’idity duritig the menstrual eyeh-. ilie most generally found ehnngi* heiiig a

slightly increased neiiiity in the premenstrual period (tiuthmann and Koeh^i). which

is relateil liy (leller.'t* and others, to an increased glycogen eontont of the vaginal

nuieosa ijidiieed l.y tin* migmenteil production of estrogenic hormone in the ovary. It

seems that the reaction does not hecome alkaline even during the jieriod of Ideeding,

jiroviiled ]>recantio!is arc taken to exclude the alktiline Idood and cervical sec,r<*tion

from the .samplo.

Diirittg iM’tvgiitmey, in Wdiiion with ji ntifmnl Horn, thoro is an in-

ere!isf‘(l innonnt uf tliselntrgo dno 1o the iintrlvtMl liyjKM’oniiii, hut jtroh-

sihly litih*. if tiny, elnmg'o in tlio acidity. The ttmonnl of glycog:pn in

tin* inticosa is incrc.iscd, ji condition wliiifli iii)i>jircn11y cncottriicrcs the

‘rrowth of the x-!i"inal hacilli, so tlial there is frequently a sjfontancons

elianfre in tlie flora from Tyjfe II or ill to Type T tind an associated

increase in the, jicidity to nornnil limits. Individntils who begin preg-

nancy with T.v|)e I discharge and high at'idit.v tend to imtinlain these

conditions until delivery, the acidity efi'eelively preventing the estab-

lishment of inlrodneed orgjinisms.

"Within JI Jew days after delivery', the x'Jigin.il flora becomes mixed,

the presenee of the bloody lochia ai>i)arenlly ene.ourjtging this elnnige

by midcing the diseharge more alkjiline, and therefore is better suited

to the growth of other organisms. ^Vi1hin three or four Aveeks, the

vaginal htieilli Jtre again Avcll established and the reaction becomes

normall.A' acid, Kessler.^-

After the menopanse. there is jt deerease in acidity' associated ])ro-

stimably' AAdth the di.saiqiearanee of the estrogenic hormone from the

blood dne to gradual jitrophy' of the ovaries, and apparently' com-

parable to the more abruid chiniges indneed 1).a' birth. The same alter-

ations occur, bnt more rapidl.v, in the snrgicid menopause jirodnced by'

complettt oojihorectomy'. Tn either inslanee, the vagina becomes more

susceptible to infection and a mixed fiora becomes the rule. The

glycogen disappears from the epitbelial (iclls, and, in general, condi-

tions are similar to tbose obtaining in childhood.



28 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

EXPERIMENTAL DATA

The New Microelccfrode .— quinliydrone microelectrode (Fig, 1)

ivas designed to peiniit the electrometric determination of the pH of a

small amount of vaginal discharge collected directly from the vaginal

wall without dilution or contamination. The upper end of the plati-

num point of the plunger (shaded) was fused to the copper wire above

the glass-platinum union, while the lower 1.0 cm. portion lay free in a

small (1.0 mm.) eapillaiy glass tube. The amount of dry quinh3’-drone

that would adhere to the exposed clean platinum wire was used to

saturate the material under investigation, which was drawn directl}’’

into the capillarj’- tube bj'' mouth suction through the side arm of the

assembled apparatus. After an interval (five minutes) allowed for

saturation of the fluid with quinhj’-drone, the copper lead was con-

nected with a calomel cell and the diflrerence in potential (in milli-

volts) read from a standard potentiometer. The pH was obtained from

a prepared graph bj" subtracling a correction factor of 0.01 pH for

each degree of i-ooni temperature below 38° C.

Fip. 1,

METHOD OP OBTAINING MATERIAL

The vaginal mucosa \viis exposed with a dry sterile bivalve speculum, and llic

discharge was drawn directly into the electrode tip by suction. In each experiment

two electrodes were filled, one from the lateral wall just inside the hymeneal ring

(anlerior or lower) and the other from the lateral fornix near the cervix (posterior

or upper). Smears taken from the same locations were stained by Gram's method.

For detennining the offcct of dilution, 35 c.c. of ncutr.al distilled water were intro-

dured into the vagina and agitated before a snmjilc was removed for analy.sis.

RESULTS

(fcnri-ai Data .—Among the 377 delermin.'itions wln'eli are reported,

ilie pH range was from 3.81) (normal nonpregiiant) to 7.G9 (nonpreg-

nnnt menstniating. willi patliologic diseliarge). Altliougli our jntcre.sf.

was not particularly in the vaginal flora, the stained smear.s tvere

uni'icd nei-nrding to Sflirnder’.s’' criteria, (.’lose correlation wa.s ob-

served between the type and tinmber of microorganisms and the acid-

ity, whii-li was high in fh** presone,; of large nnmber.s of the vaginal

bnctlli and low in their absenee. Oeca.sionallv', there was a relatively

h.igh .eeidity in the nbsrvnrc of tlie u«nnl long Doderlein bacilli, but in
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such cases short gram-positive rods or eocci-bacilli were present in

abuiidaneo and were looked upon ns nnnsual forms of the same organ-

ism. The vaginal bacilli were usually absent when gonococci were
present but returned as the disease responded to treatment. The
vaginal acidity was reduced in both nonpregnant and pregnant women
with gonorrhea.

Fig. 2 shows the frequency distribution of the hydrogen ioji concen-

tration.s in the lower jdl groups in nonprcgnanl and })regnant women
with normal and ]mthologi(; vaginal floras, and demonstrates graphi-

cally the diminished aiddity in patients with discharges of Types TI

and III.

jV’oiqa'.enrtjn irnwot ft'if/i Viachnrpr (Tppe 1).—It. was difllciilt to find

noni>rc<:n:inf woincn who luut fiai-toriiilojiically normal discliarRos and who would co-

opi'ratc. *^on«oiincntly, only soviutccn ohsorvations nro recordi'd on two individuals

FREQUENCY DISTRIBUTION
CHART

3.5 4.0 4.5 5.0 5.5 6.0 6.5
pH

rip. 2.

(Table 1). During the inlcrmen.slrual period, the )>II wa.s consistently low, 3.SG to

4.no, and the average values for the upper and lower vagina showed no variation.

In eacli instance the cervix was normal aad there was no clinical Icucorrhca. During

nienatruation, the readings were almost invariably higher than during the interval

oven though every care was taken to exclude blood, and in two instances the discharge

was actually alkaline (pll 7.07 and 7.15) on the third and second clays of the flow.

Noiiprcf/nant IVomcji With Patholoffic Dischnrpc (Types 11 and III).—Fifty-six

observations arc recorded (Table II) during the intormcnslrual period with only a

few readings lower Ilian iiH 4. .GO, the muxlnmm observed in the normal group. More-

over, in every individual the average pH was above this level. The average acidity

of the upper vagina was le.s8 than that of the lower portion of the tract. These

patients had cervicitis with profuse cervical discharge and clinical Icucorrhca, and

it is believed that this condition explains the reduced acidity in the upper vagina.

During menstruation there was a further increase in the average pH with the upper

vagina giving readings near the neutral point. In each individual, the specimen from

the upper vagina was above jiH 7.0 at some time during the flow.
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Cyclic Tariation-< During Mciistnialion.—Fig. 3 .«ho\vs grapliically the variiitioiis

in vaginal pH during a lunar month in Avoinen with normal and abnormal floras,

while Fig. 4 (upper portion) rei^rcsonts a smoothed curve from the same data. On

the other liand, Pig. 4 (lower portion) is a smoothed curve from data on total acidity

CYCLIC CHANGES OF VAGINAL DI5-
CHADGE IN A NON-PPEGNANT WOMAN

• i.C'.a * i Tii< =(' d.'tfa iiiifi<'a(e t> diditiilc cyclic

•; !i. v;t:ir,-J r.'-idi?;. (bniorr cacli lunc.r !ii«>atli. v.ith a *-igiii(l' nnt ifc-fcayc

;ti c ill j!,'- T;.f fact tha* tli.- J-.c-itral jciiiit ipll 7,<>) in rca'-!ic<l

• trot ft 4 • Jif uat i'tt:, v.hct! t!ic hlccfliiif.' i». coni-
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«» 5.-1S 1 5.-I0 •10,02 ‘1.S5-5.8:! Gonorrheti and latent
i syphilis

-1 -1 - •1.75 — •1.00-1 .1)5 Gonorrhea

I 110 11 1.0.5 0.50 -3.55 •1.2.8-7.57 Gonorrhea with
arthritis

H. Al. 111 30 •1.73 <1..'^0 -0.15 1.-10 -0.011 Gonorrhcii, treatment

K, AV. 5 5.85 -0.01 5.05-0.03 Gonorrhcii with
arthritis

0. B. \

1

37
5 HBB 5.25

1.02
3 0.25

+0.05

•1.80-0.20

3..31-5.02
i

Gonorrhea, treatment
Gonorrhea, troatment,

_||||^_ one month later

Z. AT. 1 w. Gonorrhoi
N. C.

i

1 ^HD^b .N.. — i Xcuroayphilia

G. E. — Gonorrhea and
j

syphilis

AT, C. 1 <3.77 — — — Neurosyphilis

W. :i 2 fj.OO 5.01 fO.OS .5.30-0.17, Gonorrhea
L. A.} 8 0.50 — — 0.49-0.00 Gonorrhea, child, agedMb 7 years

Average1 5.37 5.75

•Tlic.so (letermlniitions wore dlxtrlbiitod equally through the interniciistnuU pei-iod.



32 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

Tablk II-B, Data Fkom Nonpregnant Women With Pathologic Discharge,
Menstruation Not Incluped in the Average

CASKS

^ 2O

c S w

ili
g S 2

cc

1 o

I g2

P. S
? ^
y c.

' AVERAG

1

ow ^
C2

S «
tr* u
y <
< >

M

POSTERIOR

VAGINA

^

difference

in

ANT.-POST.

vagina

pii

r.vnge

OF

ENTIRE

vagina REMARKS

D. Mcnstntal

B. S. 4 1 _ 7.32 — — Gonorrhea
B.E. 4 3 G.41 7.37 -0.06 5.10-7.43 Gonorrhea with

i

arthritis

H. JI. G 5.34 G.SO -1.35 4.S2-7.G0 Gonorrhea, treatment

G.07 6.55 5.22-7.52 Gonorrhea, treatment
U. ij.

1 5.58 6.36 5.5S-6.36 Gonorrhea, treatment,

one month later

(last daj" of men-
struution)

Average G
i

IS 5.S4 6.S2

nionly more profuse, suggests lliat tlie actual flow of blood may be responsible.

Since blood is alkaline (pH 7,4), it may neutralize the acid more or less completely

while the actual discharge is removing the acid mechanically. The vaginal flora

apparently reacts to this changed reaction by a marked reduction in the number and

proportion of the vaginal bacilli even in women who have normally a Type I dis-

charge.

Pregnant Women With Normal Discharge (Type I).—A total of 44 determina-

tions wore made upon S normal pregnant women during tlie last eleven weeks of

gestation. The pH range, 4.02 to 5.40, was slightly higher than in the normal

nonpregnant group, and the average, pH 4.7G, was also somewhat higher (Table III),

^ficroscopically, it was noted tliat the number of epithelial cells was increased while

there was no apparent change in the leucocytes. The average specimen from the

upper vagina .«howcd a pH slightly lower than that from the lower vagina in .spite

of the augmented cervical secretion which norm.ally accompanies ge.sfation and whicli

might have been expected to make the upper vagina more alkaline.

Taiii.e Iir. Data Fro.m Pregnant Women ^Vith Normal DLsruAiaiE

s-

y.

V.

y.

V.

AVERAGE pit

! i-*
r C
I r:

- X

u

V*
^

^
V,

'i 0 i:

{ Z’
'

< 5
V.

O i''

:i, (v." -0.01 2!l3s wrck.s pregnant"

r. r. t I S.4.'. - - ,'!( tveek.s {iregnant
It, n. 1 ! .3,0'; 4 .50 1 -0.(7 •K) week.s j)regn!int

! ^delivered 5 liours

I.'tfer)

.1 . n. 7 I 1. 52 ifi.dv 1.31 1,12 31 week.s pregnant
X. 1 1 5.!- 4,:'.s o/jo 5.1'-' i.;fs 2!' uecks jiregnant

I! r. IT .3 5,30 5.2'« *» i:; •s.i;m.7o .;2-.3,3 v.eeks pregnant

L ?.'> 5,5'.' •5.10 'G.no 4,02 1.01 20 33 nei-k''' pregnant
N. 2 (.* f

* ** <

'* . # -t
j

1.03 33-3,3 v.eek“ pregrinnt

;t 5.7'' ' «.*> !
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TA«i-r TV. Data Fi:o>t Dkix.kant AYomek Witji DATiioi/inic Dirchauoe
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!
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Gonorrhea, Icucorrheal

Oi.'ichnrpo, profuse
F. H. 41 0 .i.rtt "..70 -0.16 5.23-0,01 20-26 weeha prepnant.

Clinical ponorrhea
11. W.

1

^
1

!

tl
i

4.S2 4.1 S i0.:i2 4.24-5.01 26 weeks prepnant. Clin-

ical ponorrlica. Treat-

rnont
T. M. J 1

1

1

1 4.r,r. -* — 23 weck.s prepnant. Clin-

1

ical ponorriiea
K. If.

i

j

r.7

1

27 r,.ei r..jo JO.ll 4.5 S- 6.0!) 27-30 weeks prepnant.
Gonorrhea and Was-
serinnnn nepativc. Pro-
fii.'JO di.scharpe, ero.'^in,

chronic cervicitis

•11 ">.02

TAiii.r. V. ('-iiANtiKs IN rll <iK Tin; VAfiiNAi. DisoHAKiir, KnT.cTEi) ny Dilution
With Nkutuai. AVati-.i:

!

i

usnii.cTKn
DisciiAr.cr. VAC! NA I.

WASH-
lN(i

15 C.O.

AV.VTKl:

pH AJ-TKi: runTHER niLU-
TION OF THE VAOINAE

>

1

CASKS AK-
teuiou
V.AOINA

pU
;

I'O.S-

TKiitor;

VAfil.VA

pit

WASm.S'O !1Y ADDITION
OF SUCCE.SSIVE 5 C.C.

rOUTlONS OF NEUTRAIi
AVATER

REMARKS

F. K. 6.0 6.15 6.!)0 7.(m. 7.12, 7.10, 7.10 Nonprepnnnt, ponorrhea
and syphilis

K. K.
i

i

5. (>7
j

5.80 Nonpropnant, gonorrhea
anrl syphilis

E. K. — o.rin 6.6:i

1

6.88, 7.12, 7.22 Nonpropnant, ponorrhea
and .‘syphilis

B. S. — 7,45 7.13 Nonpropnant, ponorrhea,
inrn.'ftruation

B. S. - 5.08 6.18 Nonpropnant, ponorrhea

W. 6.17 0.15 0.34 6.47, 6,50, (i..57, 6.()7 Nonprepnant, gonorrhea

\v. 5.50 5.36 5,*17 5.57, .5.82, 6.0.5, 6.1

8

Nonpropnant, ponorrlica

F. 11. 5.^7 n.S7 5.67 5.87, G.25 20 weeks pregnant, gonor-

rhea

F. IT. 5.R0 0.04 5.00 0.10, 0.25, 0.42, 0.55,

6.80
20 weeks prepnant, gonor-

rhea

F. IT. 5.46 .5.65 5.12 5.12 21 weeks pregnant, gonor-

rhea

F. 11. 5.53 5.SR 5,7^ 5.75, 5.70, 6.00, 6.10,

6.23, 6.34

22 weeks pregnant, gonor-

rhea

H. AV. 4.60 4.37 4.28 1,45, 4.72 20 weeks pregnant, gonor-

rhea

11. AV. 4.7S 4.78 4.52 4.60, 4.76 20 weeks pregnant, gonor-

rhea

T. M. - 4. (it 4.05 23 weeks pregnant, gonor-

rhea

B.P. 4.42 4. .52 4.38 4.42, 4.5.5, 4.(i2, 4.!t8,

5.60

33 weeks pregnant, normal

L, C. 4.57 4.32 4.15 4.35 20 weeks pregnant, normal

L. C, 4.75 4.20 4.10 4.20, 4.32, 4.50, 4. 68,

5.07, 5.40

31 weeks pregnant, normal

L. G. 4.30 4,65 4.40 4.05, 5.40, 5.73, 6.00, 0.11 32 weeks pregnant, normal
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Prcfjnaiii TFomcii Wiili Ahnormal Discharge (Types II and III).—Porly-one

determinations upon live women twenty-six to thirty-six weeks pregnant and showing

clinical evidence of gonorrhea showed a pll range of -1.2-1 to G.OO, and an average

of pTF 0.2.5 for the lower vagina and of pH 5.02 for the nipper portion (Table

Y). The tendency toward a reduced acidity was exhibited by all the patients studied

and may be viewed as a direct result of the infection.

Fig. 5 shows graphically the individual readings in the group of pregnant women
according to tlie bacteriologic character of the dischai’ge. The pivpondcrunco of

pH readings below 5.0 in those with a normal flora is very evident. There was no

evidence of cyclic changes indicative of a continuance of the menstrual variations.

The Effect of Dihition With Neutral Water.—The effect of dilution was de-

termined on eighteen specimens by washing the vagina with 15 c.c. of neutral distilled

water after material had been collected in the usual fashion directly into the electrode

point. When the pH of thi.s wash fluid had berni determined, further dilutions with

5 c.c. portion were effected in fourteen instances. The original wash fluid usually,

but not invariably, showed a pH somewhat lower than that of the undiluted dis-

pH OF VAGINAL DISCHARGE DURING GEST-
ATION

charge, whereas further tlilution always reduced the acidity. Such e(iuivocal finding.s

are not easily explained, but tliey sugge.sled that the acidity of the di.scharge may
vary considerably from ])l.'ice to place on tlie mucosa and that the direct readings may
vary accortiingly. With this j>o.ssibility in mind it would seem that for general

purpftfcs the pH of wash fluid may be more accurate than tht^ rea<ling obtained

from small undiluted portions of the /lischargc.

f^UMMARY

'J’lie nvuilijhle lilemltiro on vag'iiitil jicklily is reviewtul.

A qninhydrnnc niieroeleetrode for fin- delenninnlion of the j)II of

midilntecl vagitia! discharge is de.scrihed mid its ojieralion deiaiJed,

'file pH of the vngin.'d rlisclnirge vfiries rlireefly with the ehtirncter

of the vagitud flora, higlicr acidities heing associjit ed with ti

fii.jideraticc of the vagitud bacilli of Dddcrlein which are nonntilly

prc>* {it in pure cidtnrc hut may Itc entirely jihscut itt certain infections

! g.'.iiorrhe,-!
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Tii<> vafriiiJi] diselinr'ro is nornially quite aeid (pH d.O to 4.5) dm-iiig

the intonnonstruul )>eric»d i)ut ap]>J'oaches or exceeds neutrality duriii":

the early days of menstrua 1 hleedinfr.

Durinfr gestation the acidity is somewhat less than in the nonprejr-

nant. irrespet'tive of the hacterial character of the discharfie.

'I’he pH of the \ipper (jmsterior) vajrina is usually slii^htly lower

than that of the lower (anterior) ]n>rtion.

Dihition of the vairinal <lischar^e with neutral water tends to raise

the ]>n althontrh the acidity of va;j:inal washinirs may he hifrher than

that of the nndiinted disc.har^m.

OOXCU’SIOX.S

'I'he rea«-ti(»n of the vaprina is normally acid hut the de{rree of acidity

varies with the character of the ilora as well as with the ])hysiolo^ic

chanp'cs induced hy menstruation and ;j:estation.
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A STUDY OF THREE HUNDRED AND EIGHT CASES OF
PLACENTA PREVIA^'

Frederick C. Irving, M.D., F.A.C.S., Boston, Mass.

(From the Department of Obstetrics, Harvard University Medical School, and the

Doston Lying-In Hospital)

S
INCE placenta previa results from a simple anatomic anomalj’^ in

the implantation of the ovum and is usually unassociated witli any

other morbid condition, it should, in most instances, present no great

obstacle to a successful outcome. Provided tliat tlie patient has not

been infected by examination or vaginal packing under unsterile con-

ditions, the risk of serious sepsis should not be great. Unlike the eom-

])lieated variety of premature separation of the normally implanted

placenta, the picture is seldom darkened by the coexistence of toxemia

or nephritis, and shock from distention of the uterus by concealed hem-

orrhage is not a factor. Aside, then, from previous hemorrhage, which

may be remedied by transfusion, the problem when the patient is first

seen resolves itself into the que.stion of how best she may be delivered

without losing more blood, and at the same time, how may a living

child be obtained for her, if such a thing is possible. As concerns the

infant, the outlook is not always bright, since one-fourth of the bfibies

in our series weighed less than 4 pounds, and over one-third were born

before the thirty-fifth Aveek of gestation. Moreover, about one-seventh

of our 315 infants Avere dead on admission to the hospital. If the mother

is uninfected and her baby is normal and of reasonable size and ma-

turity, the method of delivery, AA’hich Avill secure the be.st outlook for

the child, should be selected, ahvays provided that the mother is sub-

jeeted to no extra risk thereby. If the child is dead, or if it is mal-

formed or under 4 pounds in e.stimated Avcight, it is not an element in

tlic problem. ]MoreoA-cr, the story docs not end Avith the current preg-

nancy. Although it is most unlikely that the patient Avill have an-

other placenta previa in n later ge.slation, the lyi)o of deliA'ery employed

in the present crisis may have a marked bearing upon her obstetric

future. Of our SO })atienls delivered by cesarean section, 7 Avere sub-

jected to the same oj)eratioji in the next pregnancy because, on account

of febrile y)uerperia, it Avas f<‘are<l that ruj)ture of the uterus might

stipervcise if they were alioAved to uo through labor. It is evident, there-

fore. that cjsarc.'in section should not be a routine ttiefhod of delivery

it! yslaci tsta juevia. In this eonifdictilion of pregnancy, as in niany

others, tln re is tio one treatment for every jiatienl.

(»!>• Uivitttt-cit tit a c.f tte- CUtsntyy Socli^ty, D'-ft-rn,

s.--,' :'v, v-x:.

nr,
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From .lau. 1, .19.1(5, (o •Ian. 1, 19515, among 28,1191 tlclivevies on the

In-Patient Service ol! the Plosion liVing-ln Hospital, there wci'e 308 eon-

secutive casc's of j^lacenta ])rovia, a frequency of 1 in every 92 con-

(ineinents. During approximately the same period, ])romalure separa-

tion of the normally imjdanlcd placenta occurred once in every 96 de-

liveries; an almost equal incidence. Since it is the general impression

that in i)rivate praetiec placenta previa occurs about once in every 500

deliveries, it is apjmrent that our experience with this complication ex-

ceeds live times the normal expcclaney. Provided there is a bed avail-

able, the hospital never rofu.ses a ))alicnl referred by an oiitside phy-

si<‘ian. While this situation makes it imj)ossihle for us to exjnirgaP*.

or I'ather, improvi' our statistics by refusing the unfavorable cases,

it sup])lies us with anqde teaching material and provides a constant

chtillenge to the sttiff. The actual delivery of these 30S ]mtients was

conducted by 85 visiting :ind resident, obstetricians, the latter always

under supervision.

The nineteen years under study divide themselves naturally into

three i»criods: the eight yi'ars from .191(5 to 1923 inclusive when there

were 105 ca-ses, the six years from 1924 to 1929 inclusive when there

were 103, and the five years from 19.30 to 193-1 inclusive when there were

100 patients with placenta previa, 'riiese three ]'>eriods arc intore.sling

historically, since they show the changing trends in an American clinic.

The last period, from 1930 to the beginning of the present year, is of

particular significance, as it marks the inqirovemenl. wrought through

concerted action by the whole staff in carrying out. a predetermined

policy.

Before we discuss the methods of treatment cmidoycd and the ma-

ternal and fetal mortality in each ]ieriod, it. may he of interest to in-

dicate certain general considerations which were brought to light in

the analysis of these 308 ease.s.

gi:n i:ra Ij considerati0ns

The Effect of Multijmriiii .—There were 27-! imiltii-mras aiul ,"4 primiparas, a^pre-

Iiondernnce of s to t. Since tlie iiPual ratio of inulfiparas to priinijiaras in the clinic

is aliout G to 4, tliero can be no quc.stion that ninltijiarity has a striking olTect npon

the incidence of ])laconta jirevia. In our comparable aeries of 2S-t eases of jireinaturo

separation of tlie normally implanted jdacenta, ive found only two and one-half times

as many multiparas as primiparas.

niacenta previa does not tend to repent. il.«elf in subsecpient pregnancies, since

none of our ])atients wore again admitted for the .same condition. Por this reason

tlie familiar theory of Strassmann, that many and freciuent pregnancies produce a

chronic endometritis and so encourage placenta previa, does not appear to rest on

secure ground, since, were it true, we should have had several recurrences in a scries

of this size. As regards the association between low implantation of the placenta

and multiparity, there seems to be some unlmown biologic factor at work. With

primiparas there is apparently a greater tendency toward fundal implantation. In

inversion of the uterus where fundal attachment is common, the incidence is equally

divided between .primiparas and multiparas.
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Condition of the Fetus .—Of tlie 315 infants born in the 30S deliveriesj there being

7 pairs of twins, the birth weights of 2SC were recorded. Seventy-one or 24.9 per

cent weighed less than 4 pounds. One hundred and sixteen of the 315 infants or

37 per cent were born before the thirty-fifth week of gestation, and 48 or 15.2 per

cent were dead when tlie patient entered the hospital. Prematurity, underdeveloj)-

ment, and uterine death thus exert their malign effects upon the infants of women
with placenta previa. Tiiei-e is always an intrinsic danger to the fetus, whatever may
be the method of delivery.

Twins occurred about twice as often as is the normal exi)ectancy. The incidence

was one pair in every 44 deliveries, and the usual frecpiency is one in every 87.

Fetal abnormalities were somewhat more common than usual, there being one case

each of hydrocephalus and ancncephalus.' In our clinic hydrocephalus occurs once

in every 581 deliveries and ancncephalus once in every 470 deliveries. There was one

case each of syphilis and erythroblastosis fetalis.

Types of Placenta Previa .—Of the 308 cases, 77 or 25 per cent were complete, 97

or 31.5 per cent were partial, and 134 or 43.5 per cent were marginal. There were

22 deaths in the entire scries of 308 cjises. Eleven occurred in the 77 complete

previas, a mortality in this type of 13 per cent; 8 in the 97 partial previas, or 8.2

per cent; and 3 in the 134 marginal variety, or 2.2 per cent. These figures bear out

the general iTnjjression regarding the relative danger of the three types, except that

complete previa proved to be only about one and one-half times as fatal as the partial

variety.

Var/inaJ Framinaiion .—Two hundred and eighty-seven, or 93.2 per cent of the 308

patients were examined vaginally. It is dillicult to sec how a definite diagnosis can

be made in any other way. In the 21 cases that were not so examined, the patients

were bleeding freely on entrance, the fetal hearts were heard and the infants seemed

of sufficient size to surnve. Cesarean sections were jierformed forthwith, since the

diagnosis in each case lay between placenta previa and partial jirematurc separation

of file placenta, and abdominal delivery was equally goml treatment in either event.

AH vaginal examinations of bleeding cases arc made with the patient under

anc.sthesia and with the operating room, in.sirumcnls, assi.stanl.s, and iiur.'ic.s,

ready for a Braxton Hicks version, insertion of a bag, or cesarean section. We
once lost a patient through neglect of the.se precautions and do not inteml to have

it happen again. Kectal examinations are forbidden. Tliey give no definite informa-

fion and may dislodge the idaccnta sufficiently to produce a dangerous hemorrhage

when the ojierator is in no jiositiou to arrest it.

Transfusion was employeil 47 times; J9 times before, 7 time's during, and 30 lime.';

after delivery. Nineteen patients were transfuseil once and 14 twice. No argument

ru'i'd be advtinced coni'orning the lienefieial effect of transfusion. Immediately on

tlie arrival of a patient with jdacenta jirevia, one or more comfiatible donors should

be (jldained and lield in readiness. It is our jioliey to have one donor on hand idiead

of our jmmetiiate need.“ until it is evident that the patient will need no more blood.

The Jntranlt rinf Par}:.—The intrauterine gauze jiai'k was used in 30 patients. It

is r.otcuorlhy that tamponade was considered necessary only once in our latest group

of It!'! patients di'livered in the jia«t five years.

GIIRn.Vttl.GCIr CltOfp.s:

The firsil period envend the eight years front .hm. 1. JOHi to •lait. .1,

iiiehtd'd Ida ejtscs. (’hart 1 shows tlial the jiintertinl mortality

w;is 7,b
5
)er ei-nt atui the nd feta! mortality 47 per et iit. P»y m-t fetal

mortality is twnni Xht- .stillbirth or neonatal death of any infatjl ilmi is
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alive ni iitcw when tlie i)atient enters tlic liospilal, that has a ])irth

Avoiiriit of 4 i)Ouiuls or over and is not malformed. Such an infant we

Chart 1.—Placenta previa at the Bo.'ston Lyinp-In Hospital con.sicloi'cd chronologi-
cally. A, Xet fetal mortality and gross maternal mortality. B, A^arlons methods of
delivery ; number oC ca.se.s.

believe has a reasonable ehanec of survival. Since almost half of the

infants that might have lived succumbed, it would seem that during



40 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY

these eight years the baby Avas little better than a by-product. The

maternal mortality of 7.6 per cent was not discreditable at the time,

"Wagner reporting one of 9.3 per cent, Licberman, 13.8 per cent, and

]\ri]ler, 20 per cent.

The reason for the hij;h fetal mortality may be found in Chart 1 which

.shows tlie methods of delivery in use. Eighty-oiic of the 108 patients

Avcre delivered after insertion of the Voorhces’ bag or bj’’ manual dilata-

tion and extraction. Eleven Braxton Hicks versions Avere performed,

10 patients, all cases Avith marginal implantation, Avere subjected to

simple rupture of the membranes or extraction at full dilatation, and

there Avere only 3 cesarean sections. It AA^ould appear that the unsatis-

factory results during this period AA^ere due to accouchement foree, the

use of the metreui'Aniter or both. The matemal and fetal mortalities at-

tendant upon these methods of delivery Avill be taken up in detail A\4ien

the various methods of treatment are discussed.

In the second period, from Jan. 1, 1924, to Jan. 1, 1930, six years,

103 patients Avere delrtered. By this time accouchement force had ac-

quired an evil reputation and only four such deliveries occurred. The

bag AA'as used about as many times as in the previous group but Bi’axton

Hicks version had doubled in frequency and cesarean section had in-

creased sevenfold. The net fetal mortality had dropped 16 per cent,

but the maternal mortality had risen 4 per cent to 11.6. The cause of

the even more unsatisfactory death rate, therefore, lay possibly in the

increased number of cesarean sections or Braxton Hicks A’ersions or in

the only .slightly dimini.shed number of Voorhces’ bag inductions. When
Ave study the effects in the entire scries of the various methods of de-

livery, Ave .shall sec that the improper use of the bag AA-as not only during

tin's pcriofl. but at other limes, productive of consistently poor re.sulls.

Beginning Avith the last period, from Jan. 1, 1930, to the beginning

of this year, the staff has developed and carried out a dehnite policy as

regards ]ilaccnta previa. All clean cases are divided into tAVo classes:

f l) Those Avhose infants haA'c a good e.xpectation of surviA'al. Such

patients arc delivered liy ce.sarean section, almost always of the classical

tyjie. (2) Those Avhose infants are dead, or under 4 pounds in estimated

weiirhf nr where gro.ss malformations arc shoAvn 1)y the x-ray. With

thc^e individuals the baby need receive no consideration. If the cervix

i'-- dilated sufiiciently to admit two fingers, a Braxton Hicks version is

|M'rform(d. If the* cervix is not two fingers dilated, the meinbranes arc

rufilnred or the placenta perfoi-ated, and a Voorhces’ bag is inserted,

hollowin'' llif ex]niision rtf the hair a Braxton Hicks v<rsif»n is i>er-

fonm d or, if tin- patient is pro'rre.s.'iiu'r normally and is not bleeding, she

is alhoved to dolivor hensclf. In any event no attempt at extraction

is mad*', and tie* p;ttient is alhnved to expel the fetus by In-r own nn-

.'dd' d < ffor’*;. rtl) If the jtafienl is infeepd. as shown by fe-ver and a
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loiil dischargo, or if tlic ])aticul. enters with colt on or oIIku’ nnsterilc

liackin^ in tlu! vaszina, a eosaroan seel ion is performed Mlowed by a

liysleroclomy Avitli drainage -whalcvcr may be the condition of tbe fetus.

b^)llo^ving tbe ado])tion of this policy the number of i)alienls Ircalcd

by the Voorbees’ bag alone fell from 42 in tin? preceding grouj) to Jo.

<‘t'sarean sections increased two and a lialf limes, and tbe number of

Kraxton Hicks versioiis remained about tbe same, Tlie net fetal mortal-

ity drojiped to 20.2 ])er cent. Tbe matc'rnal mortality fell to 2 ])cr cent,

both deatbs occurring in tbe oG cesarean sections. In tbe last fifteen

years, tberofore, tbe maternal mortality bas been reduced to one-fiftii

of its bigbest point and tiio net fetal mortality over one-balf.

Mrn-HOt>.S OF TKF..VTAti:N'T

A general analysis of tbe various types of treatment used in tbe entire

series of 80S cases shows that tbey may be classified as (1) expectant,

consisting of simple ru])ture (d tbe membranes, or normal or oi)orntivc

delivery at full dilatation, (2) ce.sarean section, (3) llraxton Hicks

vei'sion, (4) tbe Voorbecs’ bag. and (.b) accouc.lumeni force.

Erpretant (rcntvunt.—I'wonty-cmo esiHCs full into tlii.s iiron]i. lOiglitccMi were

marginal and jiartial. Xone were of flie eoniplete variety. In 10 inst.nncc.s the

mcnil)ranos were ruptured .'irtitieially and 11 infants were born, there being one pair

of twin.s. Seven wore delivered norinaliy, P. by forco]).s and 1 by ver.sion. Eleven

other ])aticnl.s had u normal first stage without any interference, and eleven infants

were lielivered at full dilatation, normally, G by ver.sion, 1 by forceps, and 1 by

breceh extraction. All of the mothers survived. The gro.«s fetal mortality was S

deaths in 22 infants or ."(i.-l jior cent, Tlie net fetal mortality, however, was 1 death

among the 1-1 infants that might have .survived, or 7.1 per cent. The iiercentage of

})afients having febrile j)uer]teria, that is. a temj)eralure of 100.4” on any two .suc-

cessive day.s after delivery, was 1 case in 21, or 4.8 per cent. Although tlie gross fetal

mortality in expectant tre.ntmont has been given at 41 per cent by AVatson and 42.3

per cent by JJurges.s, the low net fetal death r.ate will encounigo us to adopt in the

future this extremely conservative policy in cases of marginal imj)lant.ation, particu-

larly when the patient is in labor or the cervix shows beginning dilatation.

Cesarean Section .—Eighty patient.s were delivered by cesarean section. The classi-

cal operation alone was jierformed .19 times. On 9 other occasions it was followed by

tnhal sterilization and .G times by hystercclom.v. In one instance the uterus was

extraperitonized by suture to the abdominal wall before incision, and on another

occasion a drain was id.aced to the uterine wound as a precautionary measure. Five

lower segment operations were performed, 4 of the Kerr or transverse incision type,

one being followed by a hy.stcreclomy, and one of (he Kroenig or vertical inci.sion

variety. Although our experience with lower segment operations in placenta previa

has been small, our present preference is for the corporeal incision since it enables us

fo avoid the placental site. Pour of tho i)ationts delivered by cesarean section died,

giving a mortality of 5 per cent; one died of hemorrhage during tho operation, 3 of

hemorrhage afterward, and one of intestinal obstruction six days xiostpartum. The

maternal morbidity was 40.3 per cent, by far the highest in tho series. The gross

fetal mortality was 23.15 per cent which is the lowest by any method of treatment.

This figure reflects the policy of the clinic, which reserves abdominal delivery for

those patients with a good expectation of a living infant. Tho not fetal mortality

was 13.7 per cent, which, next to that obtained by expectant treatment, is again the
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lowest in our series. Thirtj'-one of the patients delivered by cesarean- section had

complete placenta previa, 29 partial and 20 marginal. In selecting cesarean section

the viability of the child influenced us more than the type of previa.

Braxton Rides Version .—Braxton Hicks version can be performed only when the

cervix is at least two fingers dilated. The membranes are ruiitured or the placenta

perforated, the head displaced upward and a foot brought down by combined vaginal

and abdominal manipulation. Once turned, the expulsion of the fetus is left entirely

to nature. Combined version followed by the so-called slow extraction is nothing

but accoudiemeni force and is attended by the same risk of cerncal laceration, shock

and hemorrhage. As long ago as ISGO Hicks warned against this error. Almost all

textbooks on obstetrics advise Braxton Hicks version for the general practitioner,

but make no mention of the technical difliculties that the operation sometimes pre-

sents. After a moderately extensive experience with this procedure, I still find it

difficult on occasions, and I consider the suggestion that it be employed by untrained

men to be exceedingly bad advice. Once the baby is turned, however, the half breech

effectively tampons the placental site and all bleeding ceases. This is true in every

case.

It was necessary in S of our 5G cases to secure at least two fingers’ dilatation by

the preliminarj' use of the bag before Br.axton Hicks version could be accomplished.

Sixteen patients had complete placenta previa, 2.3 partial and 17 marginal. Since

the gross fetal mortality is extremely high, being 81.5 per cent in this group, this

method of delivery is suited only for the infant wliose chances of life are not good;

in other words, the dead, premature, or deformed fetus. The net fetal mortality was

also high, being 59 per cent, since we lost 13 of the 22 infants that had a reasonable

expectation of life. This shows that cesarean section would have been a better opera-

tion for the baby in these cases, and that we made an unwise selection of the method

of delivery. Braxton Hicks version creates no i)rejudice as to the form of delivery

in succeeding pregnancies. Four of the 5G i)aticnts were delivered once subsequently

m the clinic, two twice, and one four times, all normally.

There were 3 maternal deaths following Braxton Hicks version, a mortality of

5.3 per cent, which is about the same as in cesarean section. Two of the women died

from puerperal sepsis. Both were infected emergency cases and should have been

subjected to the Porro operation. The third died on tlie twelfth day of encephalitis

lethargica. It will be noted that there were no deaths from hemorrhage. The ma-
ternal morbidity was 23.2 per cent, which is considerably lower than that of cesarean

section.

The Voorhees’ Bag .—In 111 patients delivery was accomplished through the use

of the Voorhees’ bag. Eighteen had complete previas, 31 partial, and 62 marginal.

Eight of these women died, giving a mortality of 7.3 per cent. Five fatalities were

due to hemorrhage, 2 to sepsis, and 1 toxic patient died undelivered. Since the use

of the metreurynter is generally considered conservative obstetrics, it is at first glance

not evident why the death rate should be higher than in cesarean section or Braxton
Hicks version. A study of our cases, however, points out the reason. Twenty-four
patients, all with marginal previas, were delivered normally after the use of the bag,

and none of them died. There were 3 fetal deaths or a gross mortality of 12.5 per

cent. Aside from the toxemic patient who died undelivered, the remaining 85 were
subjected to some pelvic operative procedure after expulsion or removal of the bag
and / of them died, giving a mortality of 8.1 per cent for this sub-group. Fifty-nine
were delivered by internal podalic version with 6 deaths, 15 by breech extraction with
1 death and 12 by forceps ^\ithout fatality. It is, therefore, e^-ident that as regards
the Voorhees' bag the entire mortabty depended upon operative delivery, undoubtedly
undertaken before the cervix was completely out of the wav, resulting in laceration,

hemorrhage, and shock.
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01 tlio bug oases tin; lOo surviving piitiouts luul a morbidity of 30.2 ]>cr cent. The
gross total mortality in all pationt.s delivered by this method was .0-1.0 per cent, and
the net fetal mortality was 2S jier cent.

The bag may prove a menace unlcs.s it is used with extreme caution. AVith mar-
ginal previa, in otir exjterience at least, it will give, no better results for the mother

than simple rupture of the membranes tind over twice :is high a net fottil mortalitj’.

We now use it chiefly as a prelimintiry to llruxlon Hicks version in cases where there

IS not sufiicient cervical dilatation.

.1 ci'o acAt jam
f
forrr is reserved for final considenition since it. recalls the darkest

days of placenta jirevia. Thirty-eight patients were so delivered, seven of them died,

resulting in a mortality of IS.-l per cent. .Six patients died from hemorrhage and one

from sejisis. The morViidity of the 111 surviving patients was 22.(5 per cent. Among
Pile jiatients delivered by occourhnnt nt force the gross fetal mortality was G-1.1 per

cent, and tlie net fettil mnrltdity was .'Itt.a )>er cent.

No eoni])!iViihlp tmmhor of cases can be rejntrtotl without evidences

of .some originality on llte pitrt of one or more o]H‘rjttor.s. TIic Willett

forcejis were it]>i)lied to the fettil sc;ili> on 3 occtision.s. They .slipjted off

iit (wery insttince. :md it was nece.sstiry to comjtlete dtdivery by another

tnelliod. One viigiitiii cesarejin .section wtis ])erformed for reasons not

tipparent in the record. The mother .survived. Ktiually ob.scure i.s the

reasoning of several (lernmn author.s who still ttdvoeate thi.s operation.

To us it would seem a deliberate invitation to disaster.

There renmin to be eousidered the generjil (}ue.stions of maternal

mortality, nmternal morbidity, fetal mortality, and in conelu-sion, the

le.ssons learned from the analy.sis of the entire .series.

M A Tl-:t{XAb MOUTAId'j’

Y

Jn the liO.S cases there were 22 deaths, an uncorrectod mortidity of 7 per cent.

Fifteen succumbed to hemorrhage, -1 to sejisis, and 3 each to intestinal obstruction,

toxemia, and encephalitis lethargica. In the light of our jucsent knowledge the

deaths from hemorrhage may be greatly reduced, and those from sepsis practically

eliminated by cesarean sectiojj and hysterectomy in the neglected emergency case

((thart 2).

'I'he last 100 c.ases in our series show the beneticisd effects of a systematic policy,

since our mortality has fallen to 2.0 per cent. This has ajijiarently resulted from an

increase in c(!sarean section and a decrease in the cmidoyment of the A’'oorhees’ bag.

The useful ojieration of liraxton Hicks ver.sion is emjiloyed in every fourth or fifth

case.

Our lowered mortality is in keeping with jirogrcss in other clinics. Bill reports

a death rate of 3.02 jier cent in 30-1 cases, Greenhill a rate of 2.6 per cent in IIS

cases, Kucker O.ij per cent in 3-13 cases, and 33ailcy no deaths among 300. It is

signilicant that in the series reported by these writers cesarean section was not the

mcfliod selected in the majority of cases and that many were delivered through the

pelvis by (lonservative measures.

AIATEItXAIi AIORIUOITY

(Jesarean section shows the highe.st percentage of fever in tlie jnierperium, and

simjile rupture of the membranes the least. That this frequent rise in temperature

following abdominal delivery does not indicate xieritonitis is shown by the fact that

none of the 80 jiatients died from this cause (Chart .'!).
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EXPECTANT CAESAR- BRAXTON BAG

EAN HICKS

ACCOUCHE.

FORCE

Chart 2.—Percentage maternal mortality in various metliods of delivery.

Chart 3.—Percentage maternal morbidity in various metliods of delivery.
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VETM, AJOKTAJATr

.SintH', as wo liavo alroadv soon, many of the infants :irc either dead on admission

to the hospital (>r proniatnro, the jj:ross mortality ran be inllueneed only by reduction

of the net mortality. Otlier thin"s being equal a baby that is alive, of an estimated

weight, of four pounds or more, and not malfonmnl in eases of i;omi)letc or ])artial

proviti .^Iionld bo delivered by cesarean section, since the net fetal death rate is only

l.'i.T per cent. When tin' baby cannot be saved by any method of delivery, cesarean

section is no better for the mother limn Braxton Hicks version. G^stiroan section is

the baby'.s operatioti. not nt'cessarily the mother's. 'Phis policy should apply to

expert ttbsletricians (udy. 'I'lie occ.nsional or ttntrained iiecoucheur who encounters ;i

ettse of placenta i>revi:i in ti siimll community will be.st servo his patient's interest

if lie calls in Ji Irtiiiu^d obstetrician if there bo one ttviiilable. In the absence, of such

tiid his second choice is to invite ti surgeon to perforin a cesarean section regardless

of the .stale of the hithy.

In the last 100 cases we have secured a net fetal mortality of 20.0 iier cent, which

approache.s our net mortality of 111.7 per cent in ce.stirean section, although only 50

patients were subjected to abdominal delivery (Chart 4).

CONCLUSIONS

]. A sl.iidy of 30S ooii.sccutivo casos of plttccnfii prcviti tit tlic Boston

Byiiig'-fu 3Jos])i1al sliows a tlocrca.se in nia.lcrniil ntorlaliiy from 11.6

per cent to 2 ]Kir cent, and a deercti.se in not fetal mortality from 47

to 20.3 per cent.
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2. In clean cases, wliere the infant is alive, normal, and of an es-

timated weight over 4 pounds, cesarean section offers about an 85 per

cent chance of securing a living child, with a risk to the motlicr not

exceeding 5 per cent.

3. In clean cases, wlicn the infant is dead, deformed' or under 4

pounds in estimated weight, Braxton Hicks version may ho performed

by the trained obstetrician at no greater rislc to the motlier than

cesarean section.

4. In clean cases of marginal placenta previa, simple rupture of tiie

membranes deserves an extended trial. It is safe for the mother, and

apparently less injurious to the child than has been supposed.

5. In infected eases, cesarean section followed by hysterectomy is

the operation of choice regardless of the condition of the child.
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DISCUSSION '

DE. W. C. DANFORTH.—One point of very great importance wliich Dr. Irving

emphasized and which we adopted some time ago is routine vaginal examination prior

to the intervention. It should be done in one place only, however, that is in the place

where delivery is to be completed.

No one method for delivery should be employed to the exclusion of all others. I

think sometimes there has been an overuse of cesarean section in cases of placenta

previa.

Aecouchement force belongs in the realm of forgotten things, and next to vaginal

section seems to be the least rational method of dealing with placenta previa and the

one wliich is most likely to be followed by disastrous results.

Rupture of the bag of waters may be used in a considerable percentage of cases,

and many, with no other interference, will go on to a happy termination.

Dr. Irving’s view that the bag should be regarded as an instrument for securing

a certain amount of dilatation which may or may not be followed by some other

operative interference deserves emphasis. In our work the bag is used for that pur-

pose only. Extraction should never follow until dilatation is complete, whether ex-

traction is preceded by version or not. Too early extraction is a form of accouche-

ment force.

DR. JOSEPH 33. DeLEE. Ve abandoned accouchement force many years ago,

before they did in the East. In 1899 when I visited Williams in Baltimore, he showed
me three ruptured uteri, the result of accouchement force.

You cannot deliver placenta previa cases from below too slowly. We lost one
woman from ruptured uterus where during an attempted slow delivery one pain ex-
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jirospod the sliotiltlor.s and head. The tear of the cervix extended up into the broad
lifftiinents and into the uterus, tlie site of a senr from a previous ruptured uterus.

She died uhile roceivinir it transfusion.

It is not always easy to do a Ibaxton Hicks version, because you do not attack

tlie operation with suflicient vi^or. With the woman completely anesthetized, put one

whole hand in the vagina, two fingers through the cervix. If the foot slips away, pas.s

a large volsellum forceps alongside your fingcr.s, grasp file ankle with it and pull a

foot down. I have maiie a special long slender S-shaped forceps with ring ends to

gras|) tlie foot, to use in cases of Hraxton Hicks version.

The great danger in placenta iircvia is to the mother, and the baby .should be con-

.sidered secondary. 1 am willing to state that the high maternal mortality in the

United States is partly due to the too high valuation jmt u]»on the unborn child. Dr.

Ih'ller of Vienna, in a recimt study of the mortality rates in Kurope, also explains the

high maternal mortality on the too high valuation jnit upoti the child.

The placenta jirevia case sliouh! be treated for the benefit of the mother. Even
if a monstrosity is diagnosed, it slumld usually be delivered by cesarean section. The
death rate in placenta jirevia complicated by monstrosities is still too higii.

DU. EKED Ij. ADAIU.—One j>art of Dr. Irving's observations covers a period

corresponding fi) that of operation of the new Chicago Lying-In Hospital, May, ISfll

to Kovember, llflo. We have lind 111 erases of plaeenia previa: mnrginalis and

totalis •l.'l.'d per cent eaeh, and partialis ]-t per cent, with no maternal mortality.

Practically iJ5 j'or cent of the women wer** beyond the thirty-sixth week of gesta-

fion. The type of placenta jirevia in relation to the time of gestation was: totalis

.l.o.-i weeks jiartialis oil." weeks, ami margiiuilis .‘tii.T weeks. 'I'he average weight of the

fetus was S.-IIT gm. in niarginalis, 2,000 in p:irfi:ili.s, ami 2,f).'10 in totalis.

The average estimated antejiartmn blood loss was :).o0 e.e., intrapartum and post-

partum 410 C.C., and the total lo.ss 7(>0 c.c.

The methods of treatment emjdoyed and their jiercentages were :is follows: rup-

ture of the membranes, intentional or unintentional, Ul.r); insertion of a bag, 23.4;

Hr:ixton Hicks version, 11.7; lower segment cesarean section, 40; and Porro cesarean

section, 5.4.

The treatment used in the various types of idaoonta jirevia was: rupture of the

mombrane.s, in niarginalis only; insertion of a ling, in nil tyjies but less frequently

in toTalis; Braxton Hicks version, in all tyjies; lower segment cesearcan section, most

frequently in totalis; and Porro cesure:in section, in both jiartialis and totalis.

l’cs:ircnn section was performed in 77 jier cent of totalis, in 47 juir cent of partialis

and 27 jier cent of niarginalis.
^

The average weight of the fetus in the cases treated by Braxton Hieks version was

1,774 gm., by insertion of a bag 2,307 gin., by rupture of the membranes 2,503 gm.,

and by cesarean section 2,5)30 gm.

The percentage of the fetal mortality in jiatients treated by ce.saroan section was

12.3, by rupture of the membranes 33.3, insertion of a bag 50, and Braxton Hicks

version 54.

Transfusion in total amounts varying from 400 to 2,250 c.c. was used in 2S.8 per

cent of the patients.

DR. IRVI2CG F. STEIN.— have a rather ditlerent attitude from Dr. Irving on

one or two points, particularly in regard to methods of treatment. In our last five-

year series, 1925) to 1933 inclusive, wo had no ca.ses of Braxton Hicks version, and we

used low cervical cesarean section to the exclusion of tlie cliussical section. We use

a 10 cm. bag as a preparation for delivery and not for delivery. If one waits for

complete dilatation, the operation cannot be placed in the category of accouchement

force. I
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At. the Cook County ITo.'spitiil in Cliicnf^o avc Inul no casc.s of placenta previa in

the last five-year iieriod. Twenty-three were treated by low cervical cesarean section,

and in this group there were no deaths. The one death wiis in a patient with marginal

placenta previa who was treated by medical induction. It was a cephalic presentation

and forceps were used before there was full dilatation. The cervix was tom and the

uterus packed, but the patient died of hemorrhage. This one maternal. death gives

us a maternal mortality in this series practically the same as Dr. Irving’s last five-

year series, namely 1.9 per cent. We did no Porro cesarean sections. There were

eleven fetal deaths, all prematures. We do not use the size of the fetus as the de-

termining factor. In most of our cases it was a question of the type of previa, the

condition of the mother and the amount of hemorrhage.

DR. CHARLES S. BACON.—Tlie question frequently ari.ses when hemorrhage oc-

curs before term whether we should empty the uterus or should carry on the preg-

nancy for a few weeks to bring the child nearer to maturity. In any case where

there is reason to diagnose placenta previa, the patient should be in a hospital, but

even then there is a certain danger.

DR. FREDERICK FALLS.—Associated pathology may be of considerable sig-

niiicance in placenta jirevia. Chronic cervicitis in multiiiaras with torn cervices may

give rise to puerperal sepsis. The management of placenta previa has frequently

to take into serious consideration such comidications as toxemia or a lieart lesion.

We agree with Dr. Irving on the relative frequency of monstrosities.

We have a good deal of respect for the information one can get by a careful rectal

examination. If this shows a boggy mass over the internal os and the clinical history

is that of simple idacenta previa, we have no hesitancy about going ahead with

cesarean section or other treatment. We do feel a little safer about doing cesarean

sections if no vaginal examination has been done. If, however, a rectal examination

is nof satisfactory we do not hesitate to do a vaginal examination.

We have not found it necessary' to transfuse often. Tliis is probably because our

clinic does not accept a large number of cases from the outside. We frequently carry

a premature fetus along even after a fairly brisk hemorrhage two or three weeks with

the patient in the hospital under control and are always ready to interfere with the

slightest recurrence of hemorrhage.

Accouchement force is never done in our clinic. We use the Voorhees’ -bag very

seldom. We feel that all cases before cesarean section should be x-rayed if feasible,

particularly to determine whether a monstrosity is present. If one is found, we agree

ndtli Dr. Irving that delivery should be from below, except in the case of central

placenta previa with severe bleeding.

DR. DAVID S. HILLIS.—It is striking that in Boston in 28,000 deliveries there

were 1.92 per cent of placenta previa. In the Cook County Hospital, Chicago, in

21,000 deliveries, there was one case of placenta previa in every 352 confinements.

That is a discrepancy that is very difficult to explain particularly as the two hos-

pitals are quite similar in their clientele. This difference applies also to premature

separation which in Boston occurred once in 96 deliveries and in Chicago once in

.524 confinements.

The maternal mortality in Boston in the last five years was 2 per cent, and in

Cook County in the same period 4.9 per cent. We had 27 cases of bag induction with

one death, 12 cases of Braxton Hicks version with one death from sepsis, 16 cases of

cesarean section, low cervical in 11, classical in 4 and Porro in 1, with no deaths.

Wlien section is done in placenta previa it is our practice to make the skin incision

low and by palpation through the lower uterine segment try to determine whether
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Uio, ]»lao('ntii lies under the, nnPu’ior wall. Jf it does, wc believe it increases the

hazard to the baby and dauf^or of hemorrhage to inahc the uterine incision through

the placental site.

According to our jw.'ictice when a diagno.si.s of placenta i>rovia is made, the patient

should be brought into the hospital and treated at once. Some twenty years ago
I liad in a hospital a patient who 1 felt could be allowed to go on for some time
without interference. She was a multipnra. She started to hemorrhage, filled a bed-

pan with blood and died before anyone could reach her.

J)H. .lO.SlOPll L. P.AEH.—Sterile rupture of the membranes should stand in the

front rank of treatment for placenta previa. It accounts for the safety of practi-

cally every mother for whom it is properly selected, and conserves almost as many
worth-while babies ns section. It is very difliculL furthermore to distinguish between

a fetus sufdciently over four jiounds to make it worth while saving and one just under

four jiountl.s that i.s not worth the ri.slc of a cesarean section.

_ I cannot look with favor on a procedure adojited for (he safety of the baby that

includes an increased hazard to the mother. Tlie mortality in this country from

cesarean section varies from - to JO per cent, in the best elinic.s, and wo know that

cesarean section as it is <lone, with u minimum of obstetric judgment by the general

surgeon and in the small community is responsible for a tremendous death rate. I

am sure you will agree with me in asking Dr. Irving to modify (he advice in regard

to cesarean section ns given in his paper.

DR. CHARLES E. G.\LLOW.\Y.—1 have read that low implantation of the

placenta predisposes to low marginal insertion of the cord. I myself have had three

cases in which the jdacontas were marginal and the cords came oil' in the cervical

eiuiul. Rupture of the membranes led to prolapse of the cord in one case, and the

l)ag in all three case.? killed the baby. Is this a contraindication to the bag?

DR. EDY’ARD T^. CORNELL.—Some of the results of the study by the Maternal

Welfare Committee of the city of Chicago indicate that one of the factors which

predisposes to a higher maternal mortality is the lack of blood transfusion equipment

and facilities in many of the Chic.'igo hospitals. A questionnaire made several

montiis ago indicated that only about 4C per cent of tlio Chicago hospitals are

equipped to give immediate blood transfusion.

Alany acc,i(rents have occurred because the operator faihsl to recognize the time the

bag passed through the cervix. There is a useful type of Yoorhees' bag with ridges

running around it which helps to (ell the obstetrician the amount of the bag that is

out of tlic cervix.

Dr. Irving did not stress the fact that more blood transfusions should be used in

these patients and used early. To give 500 c.c. of blood to a patient who has lost

1,200 to 1,.500 c.c. is not enough replacement. Wc should give large transfusions, any-

where from 1,000 to 1,.500 c.c. rather than limit it to a single 500 c.c. transfusion.

DR. HENRY BUXBAUM.—May I ask Dr, Irving how he treats the third stage

of labor in placenta previa, if he does a manual removal of the placenta, and whether

he packs the uterus routinely after the placenta is delivered?

DR. ALEONS BACON.—Tlie Frontier Nursing Service in Kentucky last spring

reported the completion of the first 2,000 deliveries with a total maternal mortality

of two cases, both duo to heart disease. If the usual incidence held in this group,

there should have been 27 placenta previas witli no deaths. In that region where

transportation is primitive, surgical facilities almost completely lacking, and trans-

fusions are impossible, the conservative type of treatment 1ms been not only neces-

sary but attended with favorable results.
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DB. IBVING (closing).—The iiroblem of the n'omaii nlio has a placenta previa

but whose infant has not reached viability is of great interest. Our opinion is

that there is no expectant treatment for placenta previa and that once the diag-

nosis is made the proi^r treatment is the immediate termination of pregnancy.

The possible etiologic relationsliip of infection to placenta previa is of great

importance. It would be an excellent idea to obtain cultures from the cervices of

all women with placenta previa, to determine if any correlation existed between

cervical infection and low placental implantation.

May I call Dr. A. Bacon’s attention to the difference between the type of pa-

tients delivered by the Frontier Nursing Service and the clientele of a large urban

clinic to which many complicated cases are referred bj'- outside idiysicians. This

should explain the difference in frequency of abnormalities.

It is my impression that marginal insertion and prolapse of the cord is distinctly

more common in placenta previa than in the case with normally situated jdacenta.

In cases of placenta previa delivered through the pelvis it is not our policy to

extract the placenta manually or routinely to pack the uterus. Both of these

procedures are employed only when they are indicated.

FRACTURE OF THE FEMORAL NECK FOLLOWING
IRRADIATION

Robert G. Dalby,* M.D., Harold W. Jacox, M.D., Pittsburgh, Pa., and

Norman F. Miller, M.D., Ann Arbor, Mich.

(From the Bepartvient of Ohstetrics and Gynecoloffy, and the Department of

Roentgenology, University of Michigan)

I
NTENSIVE study of female generative tract cancer as carried out in

our gynecologic clinic has brought to light 14 instances of spontaneous

fracture of the femoral neck. Ten cases were found among 471 patients

with pelvic malignancy examined in tlie Gynecological Cancer Confer-

ence from JuW, 1931 to 1934, an incidence of 2.1 per cent. Three addi-

tional cases occurred in patients seen prior to July, 1931, and one has

appeared since, making in all 14 ca.ses here reported. Ten had carcinoma

of the cervix, two earinoma of the fundus, one carcinoma of the ovary,

and one had carcinoma of the vulva.

Fracture was bilateral in 3 cases, occurring at intervals of 10, 13 and

14 months, respectively.

One or two fractures occurring in a large series of patients afflicted

with cancer would excite little interest but an incidence of 2.1 per cent

appears to be more than incidental.

These patients had been under close scrutiny for several years. Since

we lacked satisfactory evidence confirming our impression that we were
dealing with spontaneous fractures of the femoral neck of a non neo-

plastic origin in patients who liad received roentgen tlierapy for pelvic

•Deceased.
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maligii;j73fy, we purposoh' «ivoided ropovim^ them indil now. Evidence
noM- aYailal>le. however, wnrranis our placing- these data before the pro-

ie.ssion. Tf those fraeture.s are in .some M'ay related to roentgen therapy,

and they ap})ear to he, then it becomes desirable in this time of liigh

dosage x-ray therapy to evaluate more carefully the I’osults of .such

therapy.

rertain general data concerning this group may he of interest. The
average age of the gi-ou]! -was fifty-seven years. The youngest ivas forty-

two and the oldest seventy-eight, yeai-s. Thirteen ])atients are living.

One is dead. The latter luid an exploratory lajiarotomy elsewhere about

one year after irradiation and died shortly thereafter. Unfortunately

no necro])sy was ])erformed. In no instance Avas there history of in.iury

or fall. In every ea.se pain antedated the diagnosis of fracture by
months. This -was gimerally located in the hip and radiated down the

anterior thigh to the knee. Pain on weighthearing or motion was also

noted. An average, of seven months elapsed from the onset of hip symp-
toms until fracture was dmnonst rated. Poentgenograms of the femurs

antedated the diagnosis of fi'actnre by months or years in all hut one

case. The average lime interval from onset of pelvic malignancy to

fracture was about three years. (The .shortest was nineteen months, and

tlie longest .seventy-three monlh.s.)

Eight of the 14 patients revealed probable metastatic involvement in

the bony ])elvis or in the femur uninvolved by fracture, but in no in-

.stanee was neoplastic gi-owth jiositively demonstivited roentgenographi-

cally at the fracture site. Six jiatients had no evidence of metastasis at

the time of fracture. All patients were reexamined from .six weeks to

ten months following fi'acture and all pi’c.sented unaltered roentgeno-

grams of the fracture site.

Nine patients with fracture had de.velo])ed fibrous union, .sufficient to

allow return of partial function. None of the patients, however, showed

any calhis formation when observed at ten months or later.

Ten of the group received extensive irradiation as shown in Table I,

while four I’ceeived only a small total dose. The latter were in the older

age group. i\rost jiatients received .short wave length roentgen therapy

(200 k.v.p., 0.5 mm. Cu.) to four portals around the pelvis, using two

anterior oblique fields about 10 x 15 cm. in size and two similar posterior

ports. No direct. I’adiation was given over the femoral necks nor were

lateral ports over the trochanters used. Each series consisted of about

200 roentgens (mea.sured in air) applied to each of the four ai’eas every

•second to fourth day until a total do.se of 1,500 to 2,000 r. was reached,

usually within thirty to thirty-six days when a definite skin reaction was

obtained. Two or three series wej-c given at intervals of three to six

months. Radium Avas employed in eleveii cases, the dose averaging 5,000

mg. hr. No definite routiiie of radium application was considered de-

sirable. Instead, each case was individualized and that treatment out-
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lined which appeared best suited to it. Generally, in cancer of the

cervix radium was applied as follows; Tandem tubes in the uterine

cavity; surface bomb application against the surface of the cervix,

screens 1.5 mm. platinum plus 1 mm. rubber; avei’age total dose 5,000

to 6,000 mg. hr., given in twenty-four to thirtj’- hours.

The primary diagnosis of uterine (ovarian or vulval) malignancy

was verified by biopsy in all cases.

The skin over the treated area was.found to be in perfect condition in

six patients. Two showed considerable telangieetasia over the ports.

In six patients there was bronzing. In no patient was there any evi-

dence of serious skin damage or ulceration.

Table I. Summaky of Cases
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COMMKXT

Amoricaii nu'dical literature coutaius no reference to this subject, but
several foreip:n articles have been fountl.

Buenpclu reports tlie case of a forty-fivc-ycar-olcl woman witli carcinoma of llie

cervix, proved tiistologically, who developed spontaneons bilateral fractures of the

I''ip. 1.—Case G. Carcinoma of cervix \iteri. Xoniial appearance of hips at time
of radium application.

h'ig', 2.—Exactly four year.s later, showing fracture of neclc of left femur.

femoral necks three years after radium and roentgen therapy. He ruled out the

usual causes of primary fracture and stated liivS belief that the bone damage was

due to irradiation. Kropp" re])orts u similar case with fractnro of the left femoral

neck and comes to the .same conchisions. Philip])' describes u cases with roentgen

findings similar to ours, and believes irradiation an important etiologic factor.

Again Baensch2 reports the case of a sixty-two-year-old woman with an. ovarian

neoplasm suspiciously malignant who was given postoperative irradiation in the
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form of two scries of full crytliema doses over large ventral, dorsal, and two lateral

fields including the troclianters. Eleven months later she developed difficulty with

the right leg. One and a half years after the first postoperative series of irradia-

tion the patient fell while walking on a level surface. A spontaneous fracture of

the neck of the right femur was found. The skin sliowed telangiectasia and 'pig-

mentation over the regions treated. Skeletal x-rays revealed no evidence of tumor

metastases. No tumor erosion was visible, but later a roentgen ulcer was noted

over the sacrum.

Almost three years after the fracture was first demonstrated tlie patient died

from a cerebral accident. Autopsy showed sclerosis of the large vessels. TIistologic

examination of the area of fracture of the femoral neck showed there were no

tumor metastases. There Avas pseudarthrosis, rarefaction of the bone substance in

this area, replaced by plentiful connectiA’C tissue deficient in blood A’cssels. No

tumor metastases Avere demonstrable—anywhere.

So far as tve haA'e been able to ascertain tliis is the onlj* necropsy

study in this type of case. Baenseh feels that the large amounts of

Fig. 3.—Nine months later (following plaster cast treatment) evidence indicating
union. Pelvis is otherwise normal.

radiant energy applied in this region may later cause damage to blood

vessels Avliere nourishment is already poor and AA^eightbearing great. He
recommends tAvo convergent ventral and 2 to 3 smaller dorsal fields

combined Avith radium dosages of 5,000 mg. hr.

Additional corroborative CAudence is to be found in one of our own cases, Mrs.

B., Case 312448, originally admitted Avith a clinical diagnosis of cancer of the

cervix. Treatment consisted of a total of 17,280 r. and radium treatment given

clseAA-herc prior to admission to the University Hospital. About thirty-three months

elapsed betAveen probable onset of cei'A’ical malignancy and femoral fracture. In the

Avinter of 1934 this patient Avas seen by our orthopedic surgeon, but operation for

ununited fracture of the femoral neck was considered inadA’isable AA'hen rarefaction

of the head and neck of the contralateral femur Avas noted.

In December, 1935, about one year later, Dr. C. E. Badgley, Professor of Ortho-

pedic Surgery at the Unh-ersity of Michigan Hospital, again saAV the patient and



DAI.BY ET Ali. : FHACTURE OF FEMORAL NECK FOLLOWING IRRADIATION 55

porfonnetl lUO'lification of tlu* AVliilintin Tt'cniitifnietion operation, Tlie

spociinen obtained at tlio time of operation ineJnded tlio fctnoral lioad and neck
]dns Mirroundinn soft tissues and lifinmenfum teres. Caref\il microscopic study of
tlie lioamontnm teres showed marked sclerosis of tlie blood vessels, some of which
were completely obliterated, t^mall jiortions of tlie sj-novial surface showed a pro-

ductive inllammation with a foroifrn body reaction about fragments of absorbing

bone. No carcinoma was seen in sections studied.

Fig’, t.—Ca.se I. Carcluonia of tlie ovarv. Fracture of rigid hip with multiple rarO'
lied areas in pelvic bone.s.

Fig. a .—Bilateral fractures demonstrated seven months later.

After decalcification the following changes were noted: Earefying osteitis, osteo-

porosis, absorption of bone; foreign body reaction about fragments of necrotic

bone in line of fracture; localized new formation of cartil.age and bone.

Striking is the fact that these patients appeared to he in relatively

good health and the femoral head did not. completely disappear but
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maintained its calcium content, rcmarka])ly avcII. Studies made of the

blood in one case showed that calcium and ])hosphorus content were

normal.

The incidence of fractui*e of the femoral neck in this series is defi-

nitely higher than in a comparable group of the general population.

Among the general population traumatic fracture of the femoral neck

Pig. 6.—Case 5. Carcinoma of cervix uteri. Fracture of neck of right femur with
areas of rarefaction in head and neck of loft femur wliich iiave not clianged in one
year. Microscopic examination of fracture site sliowod no malignancy. (See Figs.
7-11.)

P'S. 7.—Head of femur. Absorption of bone and widening of marrow .spaces.

is fairly common after the age of fifty and constitutes about one-third

of all fractures at the age of seventy. Spontaneous fracture probably
occurs only once or twice in four or five thousand persons of this aver-

age age group which is about sixty-five. It is more common in women
than ill men and may result from relatively minor trauma such as

stumbling or turning in bed. The osteoporosis which accompanies age
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seems to be an important. et.iolofj:ic factor. Tiie primary mortality from
this injury in ordinary praetiee is about 16 per cent. TJic production of

callus is unlikely, and the treatment is often operative. Occasionally

fibrous union occurs suftieiont to permit a partial return of function.

Ordinarily the accident is not ])recedcd by symptoms referable to the

affected side.

Pig. ,S.—^^argln of fnicturc. Bone ab.sorption and cailus formation wilhoiit bone
regeneration.

Reasons for the phenomena here described are highly speculative.

Present-day roentgen treatment of pelvic malignancy employs a higher

voltage than formerly. Likewise, the amount, intensity and duration of

treatment has increased. Radium, as generally employed, probably has

little effect on the femoral neck. Three of our patients received no

radium treatment whatsoever.
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It is possible that roentgen tlierajiy may, in some way, iiroduce suffi-

cient osteoporosis ol tlie femoral nccic to allow sjiontaneous fracture.

Some of our cases ap])ear to exhibit only partial i-eduction oT the blood

supply to the head of the femur, as indicated b.y a bending of the neck

and retention of calcium in the femoral head. An obliterative cndarteri-

Fig:. 11.—Fibrous callus at fracture. Older portions of callus are nearly avascular
with dense fibrous tissue formation.

tis in the blood supply to the neck might be a factor, although the ob-

literation is probably not complete if it exists at aU.

Still another possibility is that present-day methods of treatment have v

prolonged the lives of many of these patients sufficiently to permit de-

velopment of late skeletal metastases and consequent pathologic fracture.
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]f our luuliup:.s arc suiiportod liy similar cases treated by others, then

there is need for a careful evaluation and perhaps for more caution in

advancing roentgen dosage.

Additional report (Pathology No. o()90-AN) on bone changes by Dr.

dohn Rngber, A.ssistant Profe.ssor of I’athology, University of i\liehi-

gan. The bone of the entire region shows marked osteo])orosis. The
trabeenlae are narrowed and irregular with a marked increase in the

volume of fatty marrow. The density of calcification has been diminished

so that the bony structure not only is le.ss substantial quantitatively but

also is infei’ior relatively. In the neck, where this jiroce.ss is most

marked, there is a /.one of dense connective tissue increase marking the

fracture site. Here there is extensive obliterative .sclerosis of the nu-

trient ve.ssels and the callus itself is practically avascular. In the dense

connective ti.ssne are found many minute fragments of necrotic absorb-

ing bone. Throughout the fracture region there is an entire lack of

o.sleogenesis ; instead, the i)ictnre is one of jirogre.ssive bone absorption

and fibrosis.

.T;in, lO.'UJ. Ca.eo aoiSCi-t (T.ahle J). I’atieiii died folJoAviiig un injury. Com-

I)lotc was iierfornicd and no residual lualifuiancy wa.‘! found. Tlie rifjlit hij)

joint was carefully examined and tbo fomonil necic subjected to critical .study, the

patliologi.st reporting a.s follows: •* Marked bilateral osteoporosis. Bone absorption

with formation of dense callus on right. There is no formation of bone or cartilage

in this tissue, tlie older portions of which pro.vont ap})eaiances of a simple scar.

Marrow completely fatty. On left, there is a younger libroblastic proliferation

with small islands of cartilage and slight new bone formation. Small vessels .show

progressive obliteration. The appearances are those of an earlier phase of the

process as seen on the right.’’

CONCLI-SIONS

1. Ponrfecn cases of fcactni'c of Ihc fcmoTal neck follotving pelvic

irradiiilion for gynecologic malignancy are rc])orled.

2. The amounl and technic of trealmcnt have varied considerably in

Ibis grou]).

3. Trraditilion may be an imixirtanl faelor in producing this complica-

tion.

4. The occurrence of fins eom])licafion does not contraindicate the

continued use of radiation fherapy in jiclvic malignancy, but may call

for a revision in the application of such fhcrap.y.
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REGIONAL ANESTHESIA IN THE CONDUCT OP LABORS

Albert T. Walker, M.A., M.D., P.A.C.S., Honolulu, Hawaii

(From the Oxitpatient Service, United States Naval Station, Honolulu, Hawaii)

During recent years mueli has been written and much work lias

been done on the question of relief of pain during labor. It is

a subject which is of vital importance to both tlie obstetrician and

patient, but an}’’ consideration of this subject must commence with

the premise that whatever course is followed, the safety of mother

and child is of paramount importance. The relief of pain at the ex-

pense of safe obstetrics is not warranted.

The most serious objection to many of our j^resent-day analgesics

and anesthetic procedures is the increase in maternal and fetal mor-

biditj'- and mortality which accompanies their use. The ideal analgesic

procedure would be one that would relieve pain entirely without danger

to the mother or child. This state of perfection we have not as yet

reached, but great strides have been made in that direction so that

at present many mothers are given the benefit of a relatively com-

fortable labor with the assurance that they will come through it all

right, and that the infant will not be adversely affected by the drugs

which will be used.

This paper is not intended as an exhaustive review of the literature

as that has alreadj^ been done most admirably by Greenhill.^ Com-
parativelj’" few references are to be found which deal with the use of

regional anesthesia in the conduct of labor; a most surprising fact in

view of the popularity of regional anesthesia in surgery today and of

its ease of administration and freedom from untoward effects when
used for general surgical procedures. The Germans seem to be more
familiar with its use in obstetrics than we are

;
the bulk of the litera-

ture on the subject is to be found in the German publications.- Re-

eentlj" more references are being made to its use in the American
literature, mainly for anesthesia in cesarean section. It would seem
that as obstetricians in this counUy become more familiar with the

procedure and the results attendant on its use in the conduct of labor,

it will be more widelj’’ used and, as in our experience, sought after

by the patients. The purpose of this paper is to report our technic

and results with the use of infiltration anesthesia in labor in the hope
that it may stimulate a more extended use of this valuable procedure.

McCann2 iu participating in a syinposiuni on tlie relief of pain in labor has

brought out with the help of those men entering into the discussion, the advances

*Reatl by invitation at tlie regular meeting of the Honolulu County Medical Society,
Honolulu. Hawaii, September C, 1935.
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inuilo in recent yours in the relief of pain with the use of various preparations

during the first stage, sujiplcniented by nitrons oxide and oxygen during the second

stage. Tliey are of the oj)inion that the fir.st stage can bo conducted satisfactorily

with morphia and scopolamine or magnesium sulphate or with one of the many
barbiturates with or without morphia. These men all favored nitrous oxide for the

pain.s in the second .stage, particularly when the head is crowning and as it passes

the vaginal introitus. One of the discussors (I^ristol)^ dwelt on the excessive cost

of nitrous oxide, a factor in obstetric analgesia which cannot be lightly dismissed.

If given over a period of hours, as is sometimes necessary in long labors, the cost of

this inhalation anesthesia is prohibitive for many of the middle clas.s patient.s. In

addition to this purely economic factor, there are many smaller hospitals in which

necessity for the constant administration of nitrous oxide with labor pains works

a distinct liardship on flie st.afl' of ane.slliefi.sfs and in agreement with Jti.eetf-'' I

believe that nitrous oxide should be given only by trained anesthetists if the best

res(dts are to be attained.

As staled before, of fir.st import aiiee in determining the type of

anestliesia to lie used in a given ease is the reduction of fetal and

maternal morliidity and mortality. It is well recognized and, I think,

generally accepted that there is a definite, though small, morbidity

and mortality attached to the use of any general anesthetic. Green-

hill'’’ lias ]iointcd out the disadvantages of inhalation and spinal anes-

the.sia -when used on normal individuals and emphasizes the particular

necessity for eonsidering these disadvantages on individuals ivith

medical complications.

Of the nine disadvantages mentioned by Greenliill,^’ some are of par-

ticular interest to obstetricians. Patients with toxemias of pregnancy

are particularly prone to morbidity, following the use of inhalation

anesthetics. Dehydration is undesirable, not only because of its pos-

sible role in pi’odnetion of ketosis and shock, hut. its etfect on lacta-

tion. Gaseous distention is frequently a complication of normal labor

as a result of the rapid lessening of the intraperitoneal pressure and

anything that augments this nneomforlable complication is undesir-

able. TJiei'e is not only a lowered resistance of the peritoneum after

inhalation anesthesia, hut also of all the tissues of the body, possibly

due to the altered tissue reaction, pH, •which follows the use of any

of the inhalation anesthe.sias. Postpartum bleeding, or intrapartum

bleeding, particularly during the third stage, is encouraged in our

experience by the use of anj’" anesthetic agent which is inhaled and

absorbed by the blood stream, so that the blood loss of the patient

getting a general anesthetic is somewhat more than of the patient

Avlio gets no anesthetic.

On the other hand, there are a few disadvantages to local infiltration

or nerve block anesthesia: (1) It cannot be used in the i^resenee of

infection, (2) the busy practitioner may not arrive in time to inject
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the anesthetic, and last (3) there are a few patients who are so emo-

tionall.y nnstahle that the.y become yery nnrnb'- unless rendered iin-

eonseions. The first of these disadyantag-es, of course, cannot be over-

come, infected tissues should never be invaded by an .agent ivliich is

likely to spread the infection. The second objection is mentioned only

to be answered. The obstetrician should make eveiy effort to arrive

at the delivery in time to inject the anesthelic agent. The third di.sad-

vantage may be partially met by proper preparation of tlie jiatient dur-

ing the first slage of labor and by e.stablishing the proper rapport

between obstetrician and patient from the time of the first prenatal

visit. If such rapport has been properly established, the last objection

will be found tenable in onlj’’ a small number of cases. It has in fact

been our experience that patients have almost unanimou.sly preferred

local block to inhalation anesthesia, this being particularly true of

multiparas who haA’^e had the opportunity of comparing the two forms

of anesthesia.

To enumerate briefly the advantages of local infiltration or block

anesthesia : It is easy to administer, safe from a standpoint of maternal

and fetal morbidity, giA^es almost complete freedom from pain during

the late second stage and actual birth of the baby, relaxes the muscles

of the pelvic floor to such an extent that multiple small lacerations

are reduced to a minimum, alloAA's episiotomy, forceps operations in-

cluding such iirocedures as the Seanzoni maneuA'er, manual rotation

of the posteriorly presenting head, and repair of the episiotomy Avound.

The immediate appearance and condition of the parturient AAmman,

folloAving delivery by this method in contrast to her appearance and

condition folloAAung inhalation anesthesia, are so striking as to leaA'^e

feAv doubts in the mind of tlie ob.stetrician as to the relatiA^e merits of

the turn procedures. The use of local infiltration or block anesthesia

alloAvs one to perform practically all the obstetrics operations AAdthout

resorting to inhalation anesthesia AAuth its disadvantages noted above.

In 1930 Torland,'* citing the AAmrk of Braun, and Gellhorn, avIio in

1913 advocated the use of perineal ane.sthesia in ob.stetries, stimu-

lated us to test its efficacy. During the early months of our AAmrk cases

Avere selected (for various reasons) AAdiich Avere thought to be aa^cII

adapted to the method, main considerations being multiparity and

the stoicism of the Nordic heredity. The results in these selected

eases Avere so sati.sfaetory that the procedure AA'as extended to all

classes of eases, and in only a fcAA' AA'as it found necessary to resort

to inhalation ane.sthesia. In many of these earlier cases good anes-

thesia Avas not at first obtained but as our technic improA^ed aa^c got

fcAA'er failures, and it has been some time since any patient has

complained from lack of good anesthesia. This report deals AAuth a

group of one hundred consecutiA’^e cases selected at random in AAdiieh
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delivery "was accomplished by regional block and infiltration anesthesia

and in which no inlialation anesthesia has been used. No attempt has
been made to select normal or easy labors.

METHOD

Tlie toclmic of iulniinintratiou i.'s a combination of that advoiiatcd by Torland*
and King which is a combination of nerve block and infiltration. The instrnmcnt.s

ncce.ssary con.sist of a Luer Lok syringe of 10 e.c. capacity, two loc.al ane.sthetic

needlc.s, of about 10 gauge, :i medicine glas.s and novocaine or procaine 1 per cent

solution, -10 c.c. With the patient in the lithotomy position, tlic .«kin of the

]jerincnm and vulva is prcpareil by .scrubbing with neutral soap tind water and

douched otr with either a weak iodine solution or nierthiolate solution. No other

antiseptic .solutions or apjdicjitions arc used, reliance is placeil in thorough use

of Soap ;ind water. Heforo (he patient is drajicd the surgeon puts on a pair of

sterile gloves which arc used for the administration of the local anesthetic, and
then he changes for a fresh pair for the delivery. At a point 2 cm. above the

posterior border of the vaginal outlet and 2 cm. medial to the pubic ramus, the

needle attached to a .syringe containing 1 per cent jirocaine solution i.s inserted

until it pierce.s the fascia at a depth of about 2 to 4 cm. The piercing of Colics

fascia transmits about (he same sensation to the ojierator as does the piercing of

the arachnoid in performing arachnoid block. In this situation y c.c. of anesthetic

solution tire injected. The same procedure is carried out on the opposite side. This

injection serves to block the fd)er.s of the pudie nerve which supply the skin over

that area .and also the labia and clitoris. There is also some blocking of the fibers

of the genitocrural which sujiplies this .same area and are to be found at the same
level under Colies fascia. At a imint midway between the ischial tuberosities and

the anus the needle, is again inserted at an angle so that the point of the needle

impinges on the tuberosit.v. It 'is (hen withdrawn a short distance and reintro-

duced about. 1 cm. medial and about 2 cm. deej) to the tuberosity. At this point

10 c.c. of 1 ])er cent jirocaine are introiluced, the last 2 or 4 c.c. being introduced

after the needle has been withdrawn 1 or 2 cm. A like injection is carried out on

the opposite side, this injection serving to block the larger branches of the

inferior jnidic nerve as it emerges from behind the gluteus muscle. These nerve

branches are the superior perineal, inferior hemorrhoidal, and dorsal nerve to the

clitoris, all of which branch from the inferior pudic in this region and lie in the

plane just deep to the ischial tuberosity and between it and the anus. Inasmuch as

our operative activity is concentrated in the perineum due to the fact that, unless

contraindicated, we do routinely a medium episiotomy, about 10 c.c. of procaine are

infiltrated into the perineum in the median line and well into the vaginal mucosa.

In a short time, usually about five minutes, anesthesia is ctfectivo so that the

patients usually state they feel numb and have lost the gruelling pain which accom-

panies the atiemiits at expulsion with the fetal head on or near the pelvic floor. In

the great majority of cases, good anesthesia is evidenced by relaxation of the

pelvic floor and loss of pain, although tactile sensation is not altogether abolished.

With the onset of good anesthesia any necessary procedure for the delivery of the

baby may be carried out. Episiotomy and repair, manual rotation of the persistent

occipitopostcrioi' head, Scanzoni maneuver, and all of the low and midforceps de-

liveries have been satisfactorily performed under this anesthesia.

DISCUSSION

It will be seen from the tables that all the cases did not fall into the

cla.ssification of norma] labor. It is true that there are no veiy serious

complications, such as placenta previa, marked disproportion, etc., in
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this series. Such eases Avoiild be handled Avlien there Avas an absolute

indication by Ioav cesarean section and are not included in this series.

Only those patients not deliA'^ered from beloAV are excluded from this

series of 100 consecutiA^e labors. By the use of the Thom teclniic

of pehdc roentgenofiraphy togetlicr AAutli careful clinical examinations,

Ave usually segregate our cases for section prior -to the onset of labor

and, therefore, do not liaA^e in this series any patients ayIio required

a test labor. The incidence of cesarean section is 0.19 per cent of this

group of 100 cases, inasmuch as we started AAutli 102 cases and dropped

the tAVO sections, one of AAdiich Avas done for disproportion AAUth Aiertcx

presenting and the other for disproportion Avith breech presenting.

Of the foregoing cases, 14 can be classed as abnormal, as their labors

did not conform to the normal, either due to abnormal presentation

of the fetus or due to some maternal influence Avhich either prolonged

the labor or placed it in the class of a pathologic labor. This is an

incidence of 14 per cent abnormal labors. It Avill be noted that Ioav

forceps AA'ere used often. This procedure is very frequent in primip-

aras, as Ave feel Ave can definitely shorten their labors AAuth no in-

crease in fetal or maternal morbidity if forceps are properly used.

Manual rotation of the head is the procedure of choice in occipito-

posterior positions, the Scanzoni maneuAmr occurred only tAvice, once

in a rather large baby Avith a persistent occipitoposterior position

Avhich could not be rotated manually, the other in a patient Avith nar-

roAA’- transverse diameter in Avhich the head would not rotate. In these

cases application of the forceps, rotation of the head, and reappliea-

tion of the forceps Avith deliAmry Avere accomplished AAuthout pain or

trauma to the mother and Avith no apparent effect on the infant.

This in spite of the fact that relaxation of the uterus has been deemed

necessary in the past in order to effect rotation to the occipitoantei'ior

position. Fo11oaa"-uii on these two patients shoAvs an excellent result

ten months postpartum AAdth healthy infants gaining Aveight normally.

It is felt that a Scanzoni maneuver is much less dangerous to a patient

anesthetized locally than one under deep anesthesia, as it makes care-

ful application and manipulation of the forceps mandatory. This

holds true for all of the operations attempted during labor, particu-

larly to the application of forceps and constitutes one of the chief

advantages to the use of local anesthesia.

In none of the cases revieived AAms inhalation anesthesia necessary.

All patients Avere questioned immediately after delivery and at /inter-

vals thereafter to determine their reaction to the use of thiOfpe of

auestliesia. Most of tliem stated that they did not have pain Avhen

the baby Avas born and only 3 or 4 kncAv that they had had forceps

applied. With our present analgesic methods, many of the patients

have no memoiy of the labor, Breecli deliveries offered no special

problems. We haAm not resorted to version and extraction in this
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series, so that no facts are available in this class of case, bnt in view
of the ease with which tlie Soanzoni inancnvcr and manual rotation

are carried out, it is felt that A’crsion could probably be performed
under this same anesthesia.

Tahi.i; I. I’AKITY
rAiarv I’EIC Cl

Prijni{i:inis 4(?

51

TAiiJ.i; JJ. I’osnjo.v
rosmox

Ot*f;ij)ito:uitcrior 87
OecipitopDsferior 12
Brcocli 1

Taum: III. Tvri; or Dkiaveuy

TY i'K or or.Livi'.r.Y

Epipiotoniy, repair 50
Low forceps 27
Midforcc[)s O

Extraction 1
Alanual rotation 5
Scanzoni 2
Spontaneous rotation 4
Spoilt aneon.s delivery 47

In the last 100 consecutive labors, cesarean section excluded, all the

patients were delivered relatively painlessly by using the following

technic in the conduct of their labor.s. The first stage was conducted

with the use of ojic of the barbiturates augmented by small doses of

morphine and hyocine. For the average patient sodium-iso-amytal

(pentobarbital) is used, tlie initial dose being 0.29 gm. given as soon

as tlie contractions become well establislied and the patients begin to

complain of dilating' pains. This drug is then repeated in one-half

an hour with about 0.19 gm. more or less, depending on the size of the

patient and length of labor. One-half to one hour later morphine sul-

phate and hyoscine are given in doses of 0.016 to 0.008 of morphine

sulphate and hyoscine 0.00045. We tiy to give tlie morphine sulphate

at least two hours befoi'c the expected time of delivery. Coutraiy to ex-

perience of Irvine’’ and others and if given in small doses, the morphine

apparently does not become a seinous respiratory depressant. It ma-

terially aids in quieting the restlessness which accompanies appz’oxi-

mately 16 per cent of labors conducted under pentobarbital and

scopolamine and OA’ereomes the big objection to the use of this com-

bination of analgesics for amnesia. When the cervix is comiiletely

dilated the bag of watei's is ruptured artificially with an amniotome if

it has not already done so spontaneously. Descent of the head is then

usually rapid, except in those labors complicated by abnormal pres-

entations or other factors, in which case complications must be

handled as thej’' arise. In any cA'ent, at about this stage, the patient

is prepared by scrubbing the perineum and vulva with neutral soap
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followed by doucliiDg the external parts with weak iodine solution or

inerthiolate, and the local anesthetic is injected according to the

method described. Delivery then takes place or the necessaiy oiiera-

tive procedure is carried out to place the fetus in the normal position,

so that delivery ma.y be accomplished. It has been found that most

situations encountered during delivery from below can be met and

labor terminated under a combination of local block and infiltration

anesthesia with i^entobarbital, morphine, and scopolamine dui'ing the

first stage of labor. Fetal and maternal morbidity and mortality are

reduced to a minimum (Tables IV, Y, VI). It is felt that this type

of anesthesia is far superior to inhalation anesthesia in the conduct

of labor, be it normal or comjilicated, jD’imarily because in addition to

producing good analgesic and anesthetic results it demands respect

for tissues and requires the careful handling of both tissues and in-

strunients. e

Table IV. Maternal Mokbiditv

CAUSE PER cent
Phlebitis, obese woman (weight 247 pounds) 1

Premature separation placenta 1

Deaths 0

. Infections 0

Table V. Fetal Morbiditv

DIAGNOSIS PER CENT KEJIARKS
Congenital hypertrophic Pamstedt operation at

Pyloric stenosis 1 14 days. Recovered.
Cleft palate 1 Operated. Recovered.

Table VI. Fetal Mortality

DIAGNOSIS per cent
Prematurity, 5 months 1 Stillborn.
Spina bifida, complete 1 Stillborn.
Congenital polycystic kidneys 1 Died 7 days postpartum.

Table VII

3 days after right

nephrectomj’’, left kid

ney also polycystic.

Operative deliveries, total

PER CENT
53

Spontaneous deliveries, total

Required operative delivery
47
14

Elective operative delivery
(episiotomy, low forceps) 36

CONCLUSIONS

1. Local block and infiltration anestlie.sia have a wide application in

obstetrics in the conduct of labor.

2. Most labors can be conducted and successfully terminated witli

a minimum of pain, low morbidity and mortality by the use of tlie

type of anesthesia and analgesia desci'ibed. Man}' patients so handled

do not remember the labor or deliveiy.
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3. Abiioriiial presentations and labors can be snccessfnlly conducted
witli tin's type of anestiiesia.

4. Ej)isiotoniy and repair can be acconpdisiied Avitli the same anes-

thesia as that used for the delivery.

5. Although no definite statistics are available at present, it is our

impression that blood loss during and after the third stage is much
reduced with regional anesthesia.

6. In addition to producing a relatively ])ainless labor and delivery

regional anesthesia demands careful handling of instruments and re-

spect for tissues which ultimately reduce morbidity and mortality in

both mother and infant and, therefore, constitutes one of the major

advantages to the use of this method.
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ANTEPARTUi\I FETAL DEATH^

D. A. Horxeu, i\r.D., Chicago, 111.

(From ilic Ohsteiriral and Giinccological Department of Northwestern University

Medical Fchool)

Tub sub.jcct of ante])artum fetal death carries ns through so many

ramifications that no one part can be treated more than superficially

in the time ])ermitted for this paper. jNfy text is the result of a review

of some of my own work combined with that of cases from the Obstetrical

and Gfynecological Services at Cook County Hospital. I am indebted

to them and to the Record Inbrary of that institution for co3irtc.sies in

supplying the many histories for this review.

When, an obstetrician attemjits to induce labor near term, because of a

dead fetus which is erroneousl.v supposed to be in the uterus, or a

gynecologist removes a uterus for a presumed soft fibroid, which turns

out to be a missed abortion, he has misinterjirete'd or neglected evidence

which, though hidden, was pi’c.sent and available. The pitfall he has

fallen into is usually so concealed that others with tar gi-eater experience

and ability have difficulty in avoiding similar fates. The location of the

pregnancy, whether within, the uterus or outside ot it, is also a part of this

available cA'idence and, im^iortant as it aiwa.vs is, it is secondaiy to the

problem considered here. Clinically the diagnosis of simple pregnancy is

•Reafl at a. iTie«tin& of tlie Chicago Gynecological Society, Moveniber l.'i, ISSa.
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not always simple. The determination of life or death of the ovum is

important and is reflected in the ty})e of treatment pursued. I shall

take up onlj^ some of the practical features involved.

For purposes of study, I have divided antepartum felal deaths, which

maj" occur from the moment of conception to term, into two groups:

first, those wliich occur before quickening, and second, those which occur

from quickening to term. In uterine pregnancy the products of concep-

tion, when dead, are usually expelled before a diagnosis is possible, but

they may be retained until all of the original symptoms arc forgotten,

even as long as sixty years.

When the dead embiyo or fetus is neither in the uterus imr tube, but

in the abdomen, the findings may be so clouded that our every faculty

is inadequate for correct diagnosis. When the question of death is con-

founded by the presence of infection, b.y various types of degenerative

processes, by the death of only one fetus in a multiple pregnancy, and

other conditions too numerous to mention, the train of s.ymptoms becomes

so distorted that the establishment of a typical sjnadrome of death is

impossible.

a. Before Quickening .—The diagnosis of pregnancy should ordinarily

precede any attempts to diagnose embryonic death. Of importance for

this are the usual symptoms : amenorrhea, nausea and vomiting, fullness

of the breasts, etc. The palpable tumor mass whether in the uterus or

tube is often, in the very early stages, negligible to touch. If, in a woman
of childbearing age, the uterus or tube is found to be enlarged, and the

above list of symptoms are obtained, one can usually make a positive

diagnosis of pregnancy. The Aschheim-Zondek test alone may be

sufficient for that. But wlien these subjective and objective symptoms, ai

a subsequent visit of the patient, disappear or change, then only should

one suspect fetal death. Koentgenography reveals nothing during this

stage. If the patient is seen for the first time after these changes have

occurred, and the pregnanej’^ test is negative, the difficulty is even greater.

There are, then, no objective comparisons and the list of subjective symp-

toms may be influenced by time and may, therefore, become unreliable.

When spotting, extensive bleeding, or s.ymptoms of intenial bleeding and

peritoneal irritation exist during pregnancy, the diagnosis is chiefly con-

cerned with its location and fate rather than with its life or death.

The term “threatened uterine abortion” applies to attempts on the

part of the uterus to expel the products of conception. So the term

“threatened tubal abortion” may similarly apply to tubal pregnancy

about to be expelled into the abdominal cavity. In neither case is the

death of the embryo implied. At this stage even establishment of the

diagnosis of pregnancy and its location is, without exploration, often a

big undertaking, but add to this the diagnosis of life or death of the

embryo, and it becomes a real accomplishment. The change from a
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positive to a negative Asclilieim-Zondck is most significant. However,
a positive pregnancy test is often pre-sent for a week or more after death,

and thereby, for a time, adds to the dilficnlties alreadj’' existing.

In nterine threatened abortion, wliicli progresses to complete abortion,

the question is relatively nnimporlant because the materials for diagnosis

are at hand. In tlie one in wliich bleeding stops, time will reveal if the

uterus keeps growing, and if so at what rate. With a' missed abortion

in the uterus or with tlie development of a mole, that organ usually re-

mains stationary in size. It may even get smaller. Rarely, it gets larger.

If tlie uterus grows as it does in a normal pregnancy, difficulties maj’"

again be encountered.

As ;in iUiistrntioii of siicii growth I present: Afrs. F., para iii, a rather stout

woman who was conlined by me two years previously, came to arrange for another

eontincinent. Tliere was amenorrhea for three months with only a slight nausea,

no vomiting. J,lec.ause of a thick panniculus and a ver}' deep pelvis, I was unable

to outline the uterus. Two montlis later she inquired about not feeling the baby
move. This time the uterus appeared about le%'ol with the navel, no heart tones were

audible. At'the sixth and seventh months the uterus was at the proper levels for

the period of amenorrhea. No ballottcment; and no heart tones were audible. There

was some dyspnea on exertion. Nothing wrong was suspected even though heart tones

were not heard. This was a common failing in those days and still is. Shortly
,

before the calculated term date she complained of spotting and intermittent pains

and was advised to go to the hospital. Only when a grapelike mass came away

during a vaginal examination was the diagnosis made. I was dealing with a hydatid

mole for six months before it was recognized. The normal rate of growth and

aljsence of suspicious symptoms led me to believe I was dealing with a normal

case. At the patient -’s first visit, I had overlooked a missed abortion wliich had

undergone this tj^pc of degeneration.

Wlieii there are symptoms of internal bleeding in a suspected tubal

pregnancy, tlie diagnosis of
'

‘ tlireatencd tubal abortion” or “threatened

tubal rupture” can be made by a keen diagnostician even before actual

rupture. If there is no interference and the internal bleeding shows

evidence of having ceased, as so often occurs, and in the coni*se of a few

daj^s there is no growth of the tnbal mass, one might, as in the case of

uterine pregnancy, make the diagnosis of a “missed tubal abortion.”

With an increasing firmness of the tubal mass, subsidence in pain and

discontinued internal bleeding, even a “tubal mole” may be diagnosed.

These conditions parallel those of death in the uterus.

From a study of many extrauterine pregnancies which liistorically

showed the exact time of rupture as from two weeks to three months

before operation, I noted that wdiere the pathologic report is given as

“old tubal pregnancy,” death of the embiyo, with some foim of degenera-

tion, was implied. Operation wa^ indicated because of pain alone in 100

per cent of the cases.. Constitutional symptoms like those listed by

DeLee, Litzenberg, and others, for missed abortion or intrauterine death,

namely, malaise, anorexia, lieadachc, loss of weight, chilliness, tachy-

cardia, foul taste, bearing-down sensation, and increasing invalidism.
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were not present. Only in rare instances a few of these symptoms were
found and then only in the presence of infection. Even in the cases of

iniravicrinc deaths studied, such a list of symptoms was a rare exception

rather than the rule. Constilutional symptoms traceable to the death

alone Avere conspicuou.sly absent. I cannot exi)]ain the reason for such

a discrepancy in symptoms unlo.ss absorption from the degenerating

products of conception, in this group of eases, was relatively insignificant.

The sj-mptoms listed by these authors should ap])ly with equal force

in all cases regardless of location, if fetal dcatli exists for more than a

few days. With the oxce])tion of the more rapidly groAving hydatid mole,

Fig. 3.—An eai’ly pregnancy a few days after cessation of movenicnt.s.

failure of groAvth of the uterus or tube after a positwe diagnosis of

pregnancy Avas the only constant .symptom. Negath^e pregnancy tests

alone are unreliable.

b. From Quickening io 'Term.—^Abortion or rupture of a tubal preg-

nancy into the abdoininal cavity is common and immediate operation after

diagnosis is the rule Avhen diagnosed. IIoAveA'er, there are many indmdu-

als alive today Avho could ncvei* have been bom Avithout a Adolation of this

rule. Continued groAA'th of a uterine or of an abdominal pregnancy

readily becomes apparent if life exists. In the latter cases it may be the

mother’s only oppoidunity to conceive, so diagnosis need not necessarily
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mean laparotomy. Only Avlien septic symptoms from an abscess, or symp-

toms of internal hemon-liage, are so severe tliat iier life is endangered,

is hurried laparotomy advisable. Even when death 'of the fetus occurs,

prompt laparotomy is not essential: delayed operation may be much

simpler and far safer to the mother. A case with which I am familiar,

reported from Dubuque, bears this out. An abdominal pregnancy went

to term and because of the illness of the original attendant, was not

operated upon. The fetus died in the abdomen and about two years later,

a pelvic mass the size of a small grapefruit was removed. To remove

this mass it was necessary to sever only a small pedicle. A rather

formidable operation became simple in the intervening two years. The

Pig. i .—A lat«r pregnancy shown four days, at most, after cessation of movements
and heart tones.

mass removed in this case contained the collection of fetal bones belong-

ing to a fetus originally .shown by x-ray to be at tenn. Attempts at

delivery from below had been made on several unsuccessful occasions,

without the diagnosis of the location of pregnancy in the abdominal

cavity being made. Fortunately this line of treatment was discontinued.

After the second half of pregnancy begins, fetal movement may be felt,

and heart tones may be heard. Sufficient calcium has been deposited even

at quickening to show the fetus clearly by x-ray. Each month thereafter

i.he increased deposit of lime adds gi’eatly to details which can be brought

out in the film.

The feeling of fetal movements bj- patients and the hearing of fetal

heart tones by attendants are just as variable as the concerned individuals
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tlieinselvcs. One patient may feel them early, late, or not at all. I have
been able to palpate them immistakably myself, and even have seen

vigorous fetal movemciits without tlie patients being aware of their

presence. But when once felt by the patient, her statement that they

have ceased and have not been felt since is of utmost importance until

the contraiy is proved. Li most cases which I have attended in private

pracliee, the patient has suspected fetal death before I could make the

diagnosis. But in clinics it is not unusual to discover the death before

the patient is a\vare that something is wrong.

Early in this stage one man may hear fetal heart tones long before

another. I can locate them sooner and hear them better in the hospital

than in my office, and better Avith one .stethoscope than I can Avith an-

other. The absence of fetal heart tones AA-hen they haA^e once been heard

is not as important a criterion of fetal death as the matter of moA’-ements.

JTydramnios may obliterate both eomidelely, the heart tones being lost

first. There is, hoAvcver, another sigii associated AAuth this absence of

fetal heart tones AA'hich to me is of greater value than the lost heart

tones themselA’’es. It is the peculiar indescribable silence over the entire

uterus Avhich heretofore lias had a distinctive sound of its oavti, inde-

pendent of fetal heart tones, fetal souffle, uterine bruit, or other noises.

You have all probably noted it in cases of fetal death;, I have never seen

it mentioned in print, so I call it to your attention and emphasize it as a

silence tliat can truly be ''heard.” I have noted this silence as early as

the fifth month and have come to consider it still another important

diagnostic sign and worth checking.

Little reliance can be placed on the amelioration of any disagreeable

pregnancj’ symptoms, such as nausea and vomiting, Avhich as a rule have

stopped by this time. The improvement in toxemias, if any, and the

reduction in h3'pertension Avithout toxemias are likeAvise not trust-

AvortliA’-. Stationar.y or improper rate of groAvth of the uterus and

crepitation of the skull bones are more reliable. The list of sjunptoms of

missed abortion mentioned before does not applj’- in this stage either.

Was it passed along from one generation of authors to another Avithout

question like so mauA’- other things in medicine taken at face Amluc?

Most obstetricians, even though some arc still skeptical of its value,

todaj’" depend on roentgenograpln’ for final confirmation of their diag-

nosis before attempting treatment.

In mj’- inaugural thesis before this societA’’ in December, 1921, I bi’ought

out the fact that "oA'^er-riding of the skull bones with cephalic asymmetiy

are signs of fetal death.” Since then, there has been a world-Avide in-

A^estigation of this statement AAuth the accumulation of a rather volumi-

nous literature on the sub.iect. There are papers which confirm, refute,

and supplement what I presented before jmu at that time, but the fact

ueA'crthclcss remains, that oA’^erlapping of the skull bones is still the

-last Avord in the establishment of roentgen diagnosis of antepartum fetal

death.
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When it is important to make the diagnosis early and it is impractical

to wait 'to establish a diserepancy between size and period of gestation,

this overlapping is the earliest reliable evidence and may be observed as

early as four days after death. This sign is present in all cases of fetal

death where sufficient ossification exists in the skull to form at least

a semirigid casing for the brain. It appears sooner or later, the degree

depending on the interval between death and roentgenography. I have

never seen it in the living fetus before the onset of labor (fStein and

Arens to the contraiy notwithstanding). Lightening usually occurs

without labor pains but occasionally “false labor” may be uecessaiy to

bring about the molding required for the head to enter the pelvis and

so the overlapping may liecome visible before the onset of true labor

pains.

It is well recognized that brain tissue is the first to show j^ostmortem

degenerative changes. Therefore, it is reasonable to assume and we have

many instances at autops.y of the newborn to prove it, that slaill collapse

is the result of brain collapse and is the first skeletal cliange in the fetus

which should be noticed after death. After the onset of labor the sign

has no value. And, of course, after labor its significance is not obstetric.

During pregnancy this change as shomi by roentgenography, together

with “audible” silence over tlie abdomen and the negative Aschheim-

Zondek, make a conclusive, oli.iective triad of symptoms wliich, after

quickening, are indicative of antepartum fetal death.

DISCUSSION

UR. WILLIAM J. DIECKMANN.—^There have been a number of reports in

the literature that in cases of missed abortion, death of the fetus in utero and

extrauterine pregnancy going to term, there is a toxic manifestation on the part

of the mother, such as temperature or the development of acidosis or ketosis. I

have not seen any of these if the patients have not been examined or otherwise

manipulated. I would like to ask Dr. Horner if he has noted any toxic manifesta-

tions such as these to which we could attach significance, excluding the psychic

manifestations that the mother might have.

DE. PEED H. PALLS.—OccasionaUy we have been told by a roentgenologist

that the overlapping of the skull bones of a fetus found on the x-ray film meant

that the baby was dead, wdien very obviously from the clinical findings the fetus

was alive. One should be very careful to go through with the obstetric examination

as well and not accept the x-ray findings, unless they agree mth the clinical findings.

Some years ago I described an instrument, the vaginal stethoscope, which I used

in determining death of the fetus in utero between the fourth and fifth month.

This is like an ordinary stethoscope, except that the barrel or portion between

the bell and the end to which the ear pieces are attached is approximately six

inches long. This permits the application of the bell to the anterior vaginal wall

above the cervix so that fetal heart tones and fetal movement, if present, can be

clearly heard through the lower part of the anterior uterine wall.

DE. GEOEGE H. EEZEK.—Using the Schneider modification of the Aschheiin-

Zondek test, we have found, with the fetus living, the typical positive reaction.
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in that the follicles Averc hemorrhagic throughout. A^Hien the fetus was dead, we
found a reaction characterized by hemorrhage around the periphery of the follicle,

which wo tonned the dead fetus reaction. The cause of this change has not been
determined, but we found that in 70 out of 73 cases where we obtained this dead
fetus reaction, a macerated fetus was expelled sometime later. Contrary to what
lias been rcjiorted, we have never obtained a negative Schneider test where we had
a dead fetus in utero even though twenty-eight days had elapsed since the last

Jiearing of fofal heart tones. This reaction has been obtained as early as twenty-

four hours, after the last hearing of fet.al heart tones.

When a diagnosis of dead fetus in utero was made by the above tests, other

tests were run every three or four daj'S until the fetus was expelled and one was
run twenty-four to forty-eight hours after expulsion of the fetus. While the fetus

was retained in utero, wo always got the dead fetus reaction, and twenty-four hours

after the expulsion of the dead fetus, the test was negative.

We have had three false reactions. In two the fetus was alive and the Schneider

motlilication of the Asohheini-Xondelc .several days later revealed a positive reaction.

In the third case the patient was lactating, but not pregnant. One must be careful

to distinguish between the reaction that one gets with a lactating woman w’here

one has a iieri-follicular hemorrhage and not hemorrhage about the periphery of

the follicle. Tate has reported a series of seven cases with five accurate diagnoses,

and Jetfeoate of England has a series of nine with seven accurate diagnoses.

Dll. EOENEB (closing).'—It is rcmarhablc that in this large series of about 200

cases, which I studied, there were none with symptoms attributable to intoxica-

tion. from the dead fetus. Tlie patients came to tiie hospital only because they had

pain. It is not unusual to have patients come to the ofiice for their usual routine

of prenatal examination without .symptoms, although fetal heart tones are absent

and fetal movements have ceased. Fetal death is often suspected first by the mother,

only because of the absence of fet.al movements and not because of symptoms later

attributed to absorption.

Dr. Falls’ instrument is a clever device, more applicable in those cases where

the fetus is alive. When the heart tones are absent at one examination, they may

be heard later when the back has .«wung closer to the instrument. I question

whether the auscultation of fetal movements can bo positively obtained any earlier

))y viigina than by the abdominal route.

Weber, E.: Sodium Evipan in Obstetrics and Gynecology, Eev. frang. de gynec.

et d’obst. 29: 1071, 1931.

Weber recommends the use of sodium evipan anesthesia in obstetrics and

gynecology. It possesses the following advantages : Simplicity of administration,

rapidity of effect, psychic control of the patient, absence of a period of excitation at

the beginning of the narcosis and upon regaining consciousness, absence of salivation

and of hypersecretion of the respiratory organs and rarity of postnarcotic incon-

veniences such as vomiting and headaches. Evipan appears to be an ideal drug for

short operative procedures. In obstetrics it is particularly useful during labor but

only when delivery is imminent, and cannot be used for the purpose of obstetric

analgesia.

J. P. Greenhill.
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ROENTGENOGRAPHY^:=

J. Bay Jacobs, M.D., P.A.C.S., Washington, D. C.

(From the Department of Obstetrics, Georgetoxun University School of Medicine)

I
N PREVIOUS communications my technic and the merits of antero-

posterioF and lateral roentgcnograpliy- have been described. It lias

been shown that the former procedure, although more complicated than

that which is practiced generally, may be proved accurate within two

millimeters in contradistinction to the work of other authors who seem

to regard veiy lightly an error as great as a centimeter or more. It

shall also be shown that the simple lateral technic originally proposed

maintains a similar degree of accuracy.

ANTEROPOSTERIOR ROENTGENOGRMUrY

To permit intelligent discussion of the new improvements, a brief review of the

work referred to is in order. With the use of my obstetric inclinometer, 3 the

height and inclination of tlie sjauphysis are measured (Pig. 1, -d). Tlie length and

inclination of the diagonal conjugate are also noted (Fig. 1, D). A pehugram is

drawn by taking an}' point on a horizontal line and laying off the height and in-

clination of the symphysis as well as the length and inclination of the diagonal con-

jugate. The symphysis and sacrum are sketched in. A line is drawn from the

upper border of the symphysis to the sacral promontory, representing the true con-

jugate (Fig. 2). A protractor, placed at its intersection with the horizon, measures

the inclination of the inlet or of the pelvis (Fig. 2). Tlie length of the true con-

jugate may be accurately measured with a centimeter scale, or its length may be

determined without the use of pencil and paper, by merely constructing the ob-

stetric triangle with the calculator incorporated in the inclinometer.3) * Also, the

inclination of the inlet may be determined directly with the calculator and protractor,

as described in a previous paper.

i

Having determined the inclination of the pelvis, the film is supported close to

and beneath the patient’s buttocks, in a plane parallel to the inlet. The x-ray tube

is placed over the approximate middle of the inlet, so that its center ray will strike

perpendicularly. Exposure is made, but before the film is developed, or any ap-

paratus removed, the distance from the target to the film and the target to the inlet

must be known (Fig. 3). The casette containing the exposed film is then placed

directly beneath an x-ray tube at the tube to film distance, and a lead plate with

perforations 1 cm. apart throughout its surface is interposed parallel to the fibn

at the tube to inlet distance (Fig. 4). Wlien a flash exposure is now made, the holes

in the lead plate will produce dots on the film, and the distances between them will

be identical with the degree of enlargement that the inlet encounters in being trans-

ferred to the film. Thus the anteroposterior or transverse of the inlet is measured

by counting the dots on the developed film (Fig. 4).

•Read at a meeting of the Washington Gynecological Society, November 23, 1935.

76
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The inclination of the pelvis varies in different women, a fact which

Garnett and I have elaborated upon in a paiier pei'taining to that subject.

Suffice it to say, that in a series of carefully selected and personally

studied cases it. varied between 70 degrees and 7 degrees. The average

inclination in the rceuinbcnt posture, I found to be 42 degrees. In the

standing posture it Avas 48 degrees. In order to obtain accurate pehd-
nietric roentgenograms, tlic inclination of the inlet must always be

known, so that the film may be parallel to the inlet and the tube per-

pendicular to tlie middle of the inlet. Otherwise the image is unequally

distorted and measurements are not dependable,^ a factor of great im-

portance in the study of borderline pelves.

Fig. 1.

—

A, Mea.suring hciglit and inclination of symphysi.'! -with tlic caliper or
author's obstetric Inclinometer. Tlic pendulum denotes inclination, while the indicator

on posterior surface of caliper denotes distance. B, Tlie assembled inclinometer
measures the length and inclination of the diagonal conjugate. Hengtli recorded on
the graduated rod ; inclination recorded by the displacement of pendulum on face

of caliper.

In the anieroposterior technic^ originally proposed, the patient’s legs

were placed in the lithotomy position (Fig. 3). Flexing the legs on the

abdomen increases the inclination of the inlet, and where this plane ap-

proaches the perpendicular to the spinal column, an x-ray tube to be

placed so its center ray udll pierce the middle of the inlet (Fig. 3) tvill

not only come to occupy a position dangerously close to the patient’s

chest and face, but the rays Avill be directed through the entire length

of the uterus and its contents, resulting in a very faint image Avhieh

Avill he of little or no value.
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To overcome these olijoetions, I measure all patients in the recumbent

posture. As sliown in tlie illustration (Fig. 5), the buttocks are brought

to the edge of an ordinary examining table and the separated thighs

are supported on two ])lain wooden tables, which are about two inches

higher than the one ui)on wliich the patient rests, tJms allowing for the

recess beloiY the buttocks, and juitting tlie spinal column, jielvis, and

legs in the relationship they would occupy were the patient standing.

Fiff, 2.—Construction of a pelvigram. After drawing- a horizontal line, a protractor

was used to lay off lines denoting the height and inclination of the symphysis and
the length and inclination of the diagonal conjugate. These determinations were
originally obtained as in Fig. 1. Symphysis and sacrum are sketched in.

A protractor is placed at the intersection of the true conjugate with the horizon and
the inclination of inlet noted.

Incidentally, any roentgenographic measurement of the true conjugate should be

identical with the length of this diameter as determined by the inclinometer or a

pelvigram.

A tube properly placed over the inlet in this position does not subject

the patient to hazard, and favors production of a clear image (Fig. 5),

]\Iy previous technic did not permit the use of a Bueky diaphragm

because of its weight and bulk. The clearness that this device imparts



JACOBS: IMPROVE.AfENT IN PELVUIETRIC ROENTGENOGRAPHY 79

Fifr. o.—Procedure formerly followed. IHexion of thighs makes inlet approach the
peniendicular to the table. For center ray to be perpendicular to the middle of the
inlet, the tube must be close to the patient’s face, and tbe rays must penetrate Oie
length of the uterus, diminishing cle.arnoss of view. Before removing patient from the
table tlie target to film and target to symphysis (inlet) distances arc noted.

Fig. 4.—Perforated lead plate is supported by graduate holder at the station

formerly occupied by the inlet in relation to the tube and film. Target is directed so

center ray will be perpendicular to the middle of lead plate. Target to lead plate

equals target to the inlet distance, and lead plate to film equals inlet to film distance.

A, tube ; B, perforated lead plate ; G, calibrated rod ; D, casette containing film ; E,
baseboard. Insert shows doubly exposed film after being developed. The dots,

signifying distances of 1 cm., are displaced in proportion to the uniform enlargement
of the inlet.
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to a pictui’e is now obtained in a very convenient manner, by fastening

to the anterior surface of the easette containing tlie film, a device re-

cently perfected and known as a Lysliolm grid. This grid is very

light, measures only about one-fourtb inch in thiclmess and may be

held in place by adhesive strips. To my Imowledge it is the first time

that the use of this valuable piece of apparatus is advocated in roent-

genographic pelvimetiy.

LATERAL ROENTGENOGRAPHY

Lateral pelvic roentgenograpliy," in spite of its simplicity, possesses

many distinct advantages. It enables observation of pelvic inclination,

changes incident to rachitis, iielvie architecture, progress of descent

Fig. 5.—Position now used in A-P technic. Buttoclss on edge of table, extended
thighs are sepai’ated and supported on two specially constructed tables. Inlet in this

position is more nearly parallel with table. When tube is centered, it is not as close

to patient's face as in Fig. 3, and rays do not penetrate entire length of uterus.
Lysholm wafer grid is fastened to easette with adhesive .strips.

during labor and mensuration of the conjugata vera as weU as the fetal

skull. One must be .skilled in the use of the inclinometer or the technic

of vaginal examination. Thus the patient is not inconvenienced to

that extent and expense is diminished.

Heretofore the subject was placed on her side with legs extended.'

The Buckj^ diaphragm and easette which are incorporated in the table

were shifted into proper position. The tube was placed so that the cen-

ter ray was directed midway between the upper border of tiie sympiiysis

and the bottom of the spine of the last lumbar vertebra. Exposure was

made, but before remoiang patient from table, tlie target to film and

target to inlet distances were noted. Tliis film is developed and not



JACOBS: IJtPROVEMENT IK PEEVIMETRIC ROENTGENOGRAPHY 81

subjeelcd to a second exposure using the interposed pei’forated lead plate

previously referred to, for if it 'vvere, the dots produced by the perfora-

tions 'would not extend in a straight line from the upper border of the

symphysis to the sacral promontory and an accurate reading -vvould be

impossible.- Therefore a second film was placed at the target to film

distance and the lead plate interposed at the target to inlet distance. A

Fig, G.—^New technic for l.ateral pictures. Telescopic indicator shown in lysert

gives direction of center ray. Biicky diaphragm is used. In this posture, symmetz ical

points in the pelvis are more likely to be superimposed.

flash exposure transferred the dots to the film, where the distances be-

tween them is enlarged in proportion to the image of the inlet. After

this is developed, it is superimposed upon the first film, so that a straight

line of dots Avill occupy the true conjugate diameter, enabling one to

read its length accurately.
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The expense of this tcclinic lias been further reduced by making a

flash exposure on a strip of film instead of a whole one; then this dotted

scale is superimposed on tlie first film containing the image of the pelvis.

Improvement was effected in the following manner; The picture is

taken in standing po.sturc with the patient’s hip closely applied and

secured with a canvas belt, to the modern x-ray table, which readity as-

sumes a vertical position (Fig. 6). The Buckj’’ diaphragm and easette

may be raised or lowered to a iiosition where the film will receive the

desired image. The x-ray tube is placed so that its center raj’- will strike

% inch posterior to the anterior inferior iliac spine. This point not

only lies in the plane of the true conjugate diameter, but usually de-

notes its middle, thus further assuring accuracy. To facilitate placing

the tube, I have devised thc_ apparatus shown in the insert of Fig. 6.

It consists of a telescopic indicator fastened to a metal base in such a

position that when slipped in front of the tube where it is readil.y ac-

commodated, as shown in Fig. 6, the adjustable indicator will denote

the direction of the center raj’ as it leaves the tube. Before making

exposure, this metal apparatus must be removed. The same device of

course proves useful also in the anteroposterior technic, where I use it

routinely.

When a picture is taken in the standing posture, symmetrical points

in the pelvis are more likelj^ to be superimposed. For when the woman
lies on her side, it is not only difficult to say when she is directly on her

side, but there is a tendency to rotate either forward or backward.

Also, due to the contour of the normal female, the pelvis is more or less

rotated through an anteroposterior axis when she lies on her side. On
the film are seen the images of both halves of the pelvis. The structures

on the side toward the tube will cast a larger shadow than those in con-

tact with the table, as shown in Pig. 7. This is a factor of importance

in roentgenographic interpretation of the female pelvis, which has not

been emphasized in the literature.
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As usun], tlic target to film distance, and target to inlet or s^’^mphysis

(the point just above the genital crease) are noted, and the dotted strip
of film pre]>ared foi' purposes of mensuration.

CONCLUSIONS

Tlie measurement of the true conjugate diameter, as determined by
x-ray, should be identical in both the anteroposterior and lateral views.

Headings obtained with both technics proposed check with the calcula-

tions of tlie inclinometer Avitliin two millimeters.

Some authors claim accurate methods of roentgenographic pelvimetry,

but have no cheek on their measurements, for they have no basis of com-
parison. One often wonders in what respects such claims are warranted.

A.

jT'ig’. 8.— Anleropo-sterjor view. 2>, Lateral view. By tlie author’s technic of

roentgenographic pelvimetry, measurements of the true conjugate check with cal-

culations of inclinometer and pelvigram. Fig. 2 is a pelvigram of this patient. The
pelvigram and figures here shown are evidence of an accurate study of the inlet m
a borderline pelvis. T. C. measures 10.7 cm.

An acknowledged error of 1 cm. or more, in the ease of a borderline

pelvis, is likely to increase complications rather than spare them, be-

cause of interference with judgment.

Since the head is not a perfect sphere, the amount of error involved in

mensuration of the fetal skull in the lateral view, although slight, is

dependent upon rotation through its vertical axis.

Difficulty or lack of engagement due to either disproportion or faulty

inclination is readily detected in the lateral view.

Pelvic roentgenography has a definite place in obstetrics, and the

obstetrician should be able to interpret films as well as be familiar with
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a standard technic. The simple rules of physics and mechanics should

he considered in order to avoid source of error. Training may be ac-

quired by placing small lead markers on symmetrical points of the bony

pelvis, and obtaining pictures in various positions. The obsen^ations

may be enlightening.
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Washington Medical Building

A REPORT OF THREE CASES OF PRIMARY CANCER OF

THE FALLOPIAN TUBES

With a Summary of the Cases Omitted From Nurnberger’s Report

(1931) AND Those Recorded to 1935

M. R. Robiinson, M.D., F.A.C.S., New York, N. Y.

PRIMARY carcinoma of the fallopian tube was recorded for the first

time by Raynaud in 1847, and the first pathologic description

rendered by Rokitansky in 1861. Nuruberger ascribes priority to

Orthmann who published an article on this subject in 1886.

Almost ninety years have passed since this disease entity became

known, and a fairly extensive literature on primary cancer of oviducts

has accumulated during this period, yet the margin of diagnostic er-

rors, preoperatively, is as lai’ge today as it was decades ago.

' In search for a reason for the peinistence of diagnostic inaccuracy of

ibis disease, it becomes evident that its rarity is the main cause. And
its few pathognomonic signs and sjunptoms that may lead to a more

accurate diagnosis are easily foi’gotten.

With the hope of improving the diagnosis of primary cancer of the

fallopian tubes preoperatively, through a restatement and reiteration

of already Imown but often forgotten trutlis, this report was under-
taken.

REPORT OF CASES

Case 1.— (Pathol. No. 8116 Beth Israel Hospital.) D. Z., aged fifty-six, consulted

me on July 10, 1917, because of a vaginal protrusion. Menses began at tWrteen,

normal. She has given birth to one child at the age of thirty-six. Menopause began

eight years ago.

Physical Examination: General condition good. Vaginal inspection showed a

third degree uterine prolapse. Since the pathology was so evident, and in the absence

of other symptoms, no bimanual examination was made, an inexcusable clinical error.

Operation

:

A vaginal panhysterectomy with a bilateral salpingo-oopliorectomy,

and vaginal plastic. The patient made an uneventful recovery.
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Gross and Microscopic Findings: A myomatous uterus one and one-half times
the normal size; an intraligamentous cyst on the right side, the size of a grapefruit,

and a moderate thichening and elongation of both fallopian tubes. Histologic exami-
nation revealed a bilateral primary carcinoma of the oviducts.

Comment

:

In 1919 Ii reported this case together with two other rare gynecologic
conditions, and Niimbergers included it in his statistics. The only reason for re-

ferring to this case now is to facilitate a better grouping.

Casb 2. (Pathol. No. 2312 Beth Moses Hospital.) F. S., aged lifty-two, con-

sulted me on July 12, 1924, because of a profuse yellow watery, at times, bloody

vaginal discharge of eight months’ standing. Menses began at thirteen, regular.

Married at the ago of eighteen, has given birth to five normal children. The meno-
pause set in three years ago.

Physical Examuiation

:

A tall well-developed corpulent female. Heart, lung,s,

urine, and blood negative. Vaginal outlet slightly relaxed, no discharge noted.

Pig. 1.— (Pathol. No. 2312, B. M. H.) Primary papillary carcinoma of the fallopian
tube. The carcinomatous metaplasia is limited to the mucosa; tube wall (T. TV.)
not invaded as yet. The lining epithelium is multilayered, irregularly columnar, with-
out cilia. Mtosls and degeneration in many areas. Only toward the base of the
villi a single row of low columnar or cuboidal epithelium may be seen (R.JS.JB.).

Uterus moderately enlarged, globular in outline, freely movable and normal in con-

sistency and size. Adnexa could not be palpated on account of the thidmess of the

abdominal wall. A few tender nodules were felt in the culdesac of Douglas, and

one in front of the uterus in vesicouterine space. A tentative diagnosis of pelvic

malignancy was made and an exploratory laparotomy advised.

Operation and Operative Findings: On June 20, 1924, I performed an exploratory

laparotomy and found a normal uterus, with bilateral elongation and thickening of

the fallopian tubes; the right one measured 20 cm. and the left 15 cm. in length and

5 cm. in width at the widest diameter. Right ovary moderately enlarged, cystic,

and adherent to the posterior surface of the broad ligament; left ovary normal.

In the culdesac of Douglas there were a few partly solid and partly cystic metastatic

nodules which bled readily to touch and were fixed firmly in position. There was
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another metastatic nodule, the size of a walnut in the free border of the omentum.

A supracervical liysterectoniy with a bilateral salpingo-oophorectomy was performed,'

and a resection of the tumor bearing part of the omentum.

Pathologic Findings: Sections from the fallopian tubes showed a papillary

carcinoma (Pig. 1), limited to the mucosa, and growing toward the tube lumen. Tlic

epithelium covering the villi was of an irregular columnar type, multilayered, the

protoplasm vacuolated, the nuclei irregular, hyperchromatic and granxilar. At the

base of some villi a single row of low cuboidal normal-loolcing epithelial cells were

seen. The ciliated layer was absent throughout. The connective tissue matrix of the

villi showed a mild round-cell infiltration. The ovaries were normal and corresponded

histologically to the age of the patient. On the germinal surface of each ovarj',

numerous implantation metastases were seen (Pig. 2), identical in structure with the

papillary carcinoma within the tubal lumina. The endometrium was not affected by

the carcinomatous spread, and showed the usual cystic dilatation and atrophy of the

glands, characteristic of this period of life.

Postoperative Course and Treatment

:

On Aug. 19, 1924, oO mg. of radium ele-

ment were placed in the posterior vaginal fornix and allowed to remain forty-eight

hours.

Fig. 2.— (Pathol. No. 2312, B. M. H. ) Implanted metastatic carcinoma (I.ill.G.

)

on ovarian surface (O.S. ) from a primary carcinoma of fallopian tube. The ovarian
stroma (O. Sf?’.) is not invaded.

On Aug. 21, 1924, deej) x-ray irradiation of the lower abdomen and pelvis was

begun, and 110 per cent skin erythema dose was administered. Por three weeks fol-

lowing radium and the x-ray treatment, the patient suffered from a proctitis.

Sept. 24, 1924, a pelvic examination disclosed that the nodular mass in the culde-

sac of Douglas was no longer palpable.

Peb. 2, 1926, patient returned, stating that she liad felt well up to a few weeks

ago; but since then had had pain in the left side of the abdomen. Pxamination showed
a movable tumor mass in the left upper quadrant of the abdomen. The pelvis was
free from any palpable tumors. Another series of deep x-ray treatments was ad-

ministered directly over the metastatic tumor. At proper intervals these treatments

were repeated until June IS, 1926. During the succeeding three months repeated

examinations showed unmistakable evidence of regression of the abdominal tumor;
but notwithstanding this local improvement her general condition grew gradu-

ally worse, and in the early part of 1927 she died from cachexia.

Comment

:

A case of primary bilateral papillary carcinoma of the fallopian tubes,

developing tliree years after the onset of the menopause, without any history of
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preceding pelvic inflannnation. The chief symptom complex was a profuse, watery,

y(!llow, at times bloody vaginal discharge of eight months’ standing. Although at

the time of oiioration definite metastases wore present in the culdesac and omentum,
a hysterectomy with a bilateral salpingo-oophorcctomy was curried out, and witli tlio

aid of postoperative irradiation this patient’s life was prolonged for two and a

lialf years during which she was comfortable most of the time.

Case 3.— (Pathol. Ko. 23999 Beth Tsracl Hospital.) A. C., aged thirty-eight, con-

sulted me on Alarcli IS, 1933, because of irregular uterine bleeding for the past three

months. Men.scs began at fifteen, always regular up to three months ago. Married

at the age of twenty, has given birth to three full-term normal children; the last

one six and one-half years ago. Aborted once, nine years ago.

Physical Examination: General condition good. Abdomen negative. Vagina!
introitus slightly relaxed. Uterus normal in position, size, contour and consistency.

To the right and anterior to the uterus was an elongated sausage-like tumor; freclv

Piff. 3.— (Pathol. No. 22399, B. I. H.) Photograph of specimen of primai-y car-
cinoma of right fallopian tube (A), posterior view. At (B) the cut surface of a
longitudinal section of the right tube outer half.

movable; alternatingly hard and soft in consistency; the outer part was about three

fingerbreadths in width; and somewhat tender. Tlie corresponding ovary was felt

distinctly and independently of the tumor. The left uterine adnexa were normal to

palpation. The preoperative diagnosis was hematosalpinx secondary to a torsion of

the tube.

Operative Findings and Operation: On March 21, 1933, a laparotomy disclosed

a slightly enlarged uterus (Pig. 3). Normal sized ovaries studded with many tiny

excrescences. Similar growths were seen and felt in the vesicouterine fold. The left

tube appeared to be normal. The right tube was transformd into a club-shaped mass.

The isthmical portion appeared normal for a distance of 5 cm.
;
then an “ S ” shaped

swelling set in
;
the inner half of which had a thin wall and seemed to contain fluid,

the outer half was more solid in consistency. The thickness increased gradually to-

ward the abdominal end, where it had a diameter of 5 cm. The surface showed

many dilated blood vessels. The fimbrial end was occupied by thick verrucous,

confluent masses. No abdominal ostium was seen. The operation consisted of a
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curettage and a posterior colpoperineorrhapliy (not having suspected a malignant

condition
)

;

and an abdominal panliystereetomy with a bilateral salpingo-oophorcc-

tomy.

Pathologio Beport: Sections taken from the thickened part of the right tube

sho^Yed a primary plexiform or alveolar carcinoma (Fig. 4) with an invasion of the

tubal wall, and implantation metastases on the ovarian surfaces. The uterine mucosa

was not involved.

Postoperative and Clinical Course: The operative recovery was uneventful. On

the third week after the operation, deep x-ray treatment was begun. Slie received

two skin erythema doses over the pelvic area through three portals of entry; one

central and two lateral. Repeated bimonthly examinations since then have failed

to reveal thus far any evidences of recurrence. The patient has gained in weight,

feels well except tor vasomotor disturbances due to the artificially induced menopause.

Last examination, Nov. 2, 1935.

•Comment: The carcinoma involved only one tube, and the visible metastases have

spread chiefly by contiguity. The type of carcinoma was plexiform or alveolar; it

invaded the tube wall but not beyond the peritoneal surface. The uterine bleeding

Pigr. 4.— (Pathol. No. 22399. B. I. H.) Primary carcinoma of rigrht fallopian tube;
alveolar type. N^ote invasion of tube wall. Serosal surface normal.

in this case was not functional as sliown by the curettage, and must have been due

to the same factors that cause uterine bleeding in inflammations of the uterine

adnexa; or perhaps to a discharge of the tubal contents into the uterine cavity from

time to time, which is frequent in tubal carcinoma.

In 1932 Niirubei’ger- published his collection of 301 cases, covering

the period from 1886 to 1931. I have collected forty-eight cases dating

from 1931 to 1935, including those omitted bj'’ Niiruberger and my
additional two eases embraced in the present report. All in all there ai’e

now 349 cases of primary tubal carcinoma recorded in the literature

up to 1935.

1. Frequency .—Prom tlie statistics published by Zangemeister,3 Barrows,* Whar-
ton and Krock,5 and Gupta® we learn that the range of frequency of inimary tubal

cancer in gynecologic alFections may vary from 0.03 to 0.31 per cent.

2. Age. ^Like any other form of carcinoma, primary tubal cancer may affect the

young as well as the old. In this series of 48 cases, 2 occurred at the age of eighteen
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and 2 at the age of seventj. Tlio preponderance of cases occurred between the fourth
and the fifth, and between the fifth and the sixth decades, respectively.

o. Etiology. Sanger and Barth" proffered the theory of a preceding salpingitis

as a predisposing cause to primary tubal cancer. Many others accepted this view-
point. Subsequent studios by Peham,8 Vest,f E:chrer,io Stoltz,ii Wcchsler,i2 Liang,i3

and others did not substantiate tliis claim. FranMi-i states: ''If inflammation would
bo the precursor of primary cancer of the fallopian tube, then the incidence of

malignancy ought to be much higher, for salpingitis is overwhelmingly frequent.”

"We must admit then that the theory* of salpingitis as a predisposing factor to

malignancy is as tenuous as all the other theories propounded concerning the cause

of malignant growtlis in general.

4. Pathology .—The diagnosis of primary cancer of the fallopian tube is based on

proving that the genetic source is the eiidosalpingium. This can be easily established

during the earlier phases of the disease, when anatomical landmarks are still recog-

nizable. The finding of a cancer particle in the tube lumen, as seen in Fig. 5, does

Pig. 5.— (Pathol. No. 1282, B. I. H.) Secondary carcinoma of fallopian tube. Car-
cinomatous nests within the stroma .and tube lumen, epithelium not involved.

not si^eak for its primacy in tlie tube, even after it has engrafted itself upon the

lining ei)ithelium. According to Sampisonio and Wallbruch,iG these cancer masses

are broken off particles from a malignant endometrium, forced into the tube lumen.

Another pathologic fact purporting the diagnosis of primary tubal cancer is the

late involvement of the tube wall, while in cases of secondary carcinoma, the tubal

wall shows cancer deposits with a normal overlying mucosa.

Friedenheimiv and others among the earlier pathologists described three types of

tubal carcinoma, the papillary, the adenomatous, and tlie alveolar. I am in full ac-

cord with the views of Liangis that such classifications are superfluous and confusing,

for these different morphologic appearances do not denote distinct types of cancer

but different phases in the evolution of the same malignant process. The papillary

is the earliest, the alveolar the latest, and the adenomatous the intervening phase. I

have found frequently^ two phases in one and the same tube, and normal looking

tubal epithelium, except for loss of cilia, next to definitely cancerous. All these facts

speak for the evolutionary character of malignant processes.
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Primary carcinoma of the fallopian tubes is frequently bilateral. This pathologic

Tact is of utmost clinical importance. The apj)arently normal looking oppo.sitc tube

should not rleter us from a radical proecdxirc. This rule is also applicable to ovarian

malignancj'. The outer two-thirds of the tube arc the sites of greatest ])redilcction.

When the fimbriated end becomes closed, which is a late phenomenon in contrast to

gonorrheal salpingitis, which occurs early, the tube may reach enormous dimensions,

due to distention with secretions and necrotic tissue elements.

Prom the fallopian tube the cancer may spread to other tissues and organs by con-

tinuity, contiguity, or lymphatic extentions. This subdivision of metastatic routes

into three forms is arbitrary and purely didactic. It can be stated safely that the

lymphatic route is the onlj' one, and this is based on the clinical and pathologic ob-

servations made by Hudson, Cullen,i9 Hiang,i3 Vest,o Callahan ,20 and others that

metastases from primaiy tubal cancer niaj' be found in remote locations long before

the tubal wall becomes involved.

The fact that particles of cancer tissue may be transported from the uterine cavity

to the tube lumen speaks for the even greater possibility' of cancer particles to be

carried from the tube lumen into tlie uterine interior. When this occurs and the

cancer becomes engrafted upon the endometrium, a diagnostic curettage in such an

instance may lead to an erroneous interpretation as to the origin of the cancer. This

IS of academic interest only', for clinically' the therapeutic procedure would be the

same.

5. Symptoms and Signs.—The most common and chief complaints are pain in

the lower abdomen and y’cllow, watery' or bloody' vaginal discharges. On careful

inquiry it is possible to elicit at times that the character of the pains is intermittent,

that the vaginal discharge is of an amber color, and that the pains disappear after

a sudden gusli of watery', yellow or bloody fluid from the vagina. This symptom

complex was first noted by Lateko^i and later described in detail by Stanca.22 These

authors termed this sy'mptom complex ‘Oiy'drops tubae profluens, " and explained its

biomeelianism as follows: "The colicky' intermittent pains are due to exaggerated

tubal peristalsis evoked by' the effort to expell the fluid and semisolid contents the

result of enoplastic growth and necrosis. As soon as these tissue elements are ex-

pelled into the uterus and from there into the vagina the pains cease suddenly’."

Phy'sical examination of the pelvis helps but little in establishing a preoperative

diagnosis of primary' tubal cancer, since the findings simulate closely' those of

salpingitis due to other causes.

(). Treatment.—Early’ radical operation followed by’ deep x-ray' therapy is the most

conservative form, for it offers the best prognosis.
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THE PROGESTERONE TREATMENT FOR DYSMENORRHEA
C. A. Elden, M.D., AKD K. M. Wilson, ]\I.D., Rochester, N. Y.

(From lltc JDcpartjnait of Ohsicirics and Gynecolopy, the University of ^Rochester

School of Medicine and Dentistry)

'T'’HE 111 crus of the experimental animal has been shonm to he in a

* state of motility, and definite contractions can be recorded when the

animal is in a state of estrus. Under the influence of tlic animal’s own
corpus luteum the uterus becomes quiescent, no contractions can be

elicited, and it is refractory to pitnitrind'^ The ntenis of the pseudo-

pregnant rabbit, a state comparable to the last lialf of the menstrual

cycle in tlic human being, reacts according to Knaus^ in the same way.

Reynolds® has developed a method of studying uterine motility in the

unanesthetized rabbit. His observations'’" " are in accord with those of

Knaus. Recently,® it has been .shown that estrin and progesterone con-

taining extracts are the two hormones responsible for the physiologic

findings eslabli.shcd b}' Knaus and Rcmiolds. Knaus” and Wittlobeek^'’

have demonstrated by kymographic record that the human uterus in

vivo is in a state of motility and contractility up to the sixteenth day of

the menstrual cycle, and that from the sixteenth day to the day before

the onset of menstruation it is flaccid, sluggish, and does not react to

pil.uitrin. On the day before the onset of menstruation the uterus

reverts to its preovulatory behavior, a fact which may help to explain

the cause- of dy.smenorrhea in some instances. It has been noted by one

of ITS (C. A. E.) in endometrial studies on five human castrated females^^

that one of the patients who had had dysmenorrhea all her life suffered

with the same pains when she was given sufficient estrin to establish

bleeding. When the same amount of estrin was given followed by

progesterone she had no pains. This procedure was repeated several

times with the Same results. It should be noted that only one of the

five castrated human females had dysmenorrhea when given the same

amounts of estrin to induce bleeding. Therefore estrin alone cannot be

the sole cause of this s3^mptom complex. No doubt that contractions

occurred in the uteri of all patients under the influence of estrin. It is

highlj’- probable that the one patient had a lowered sjnnpathetic threshold

for pain caused by the contracting uterus or that the congestion pro-

duced by the hormone prior to the bleeding was sufficient to account for

the pain. The progesterone may have sufficients^ relaxed the uterus

so that the contractions were not perceptible or that circulation was re-

established, thus relieving the pain.

With progesterone available (prepared b^^ one of us [C. A. E.] by

established methods^^ and supplied by the Sehering Corporation) the

91
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following seventeen selected patients were treated with small doses of

the hormone. The amounts used were at first chosen empirically and

given either in divided or single doses three to six days before the

menstrual flow or before the onset of pain. It was given at this time

because of Knaus’ observation® that the uterus reacts to pituitrin the

day before the onset of bleeding and because the hormone is in oil and

therefore slowly absorbed. Some forty patients were treated from Avhicli

seventeen were selected for further study. Those not included in this

series were either relieved by progesterone and subsequent doses of

sterilized oil or other ineffeethm materials, or they had obvious psychic

disturbances Avliich made any evaluation of the effect of the hormone im-

possible. In the cases presented if the patient obtained relief vdth the

hormone, she Avas subjected to one of tAvo types of control. Either she

Avas given injections of sterilized oil or no medication at all. If pain

folloAAmd, progesterone therapy was reinstituted. If only partial relief

Avas obtained larger doses Avere given. It should be pointed out that

if the hormone is given too early or too late it is Avithout effect, hence au

accurate menstrual calendar and prompt injections are ncee.ssary for

success.

The folloAving observations AA’^ere made: first, results of progesterone

tlierapy on the relief of pain, and second, the effect of the liormonc

on tlic interval, duration and character of the menstrual period. Tlieso

observations are in the case histories giAmn beloAA'. In none of tlio

patients, except as noted, AA’^as there any pathologic condition, anatomical

malformation, or obAdous psychic disturbance Avhich could account for

the symptom complex.

PATIENTS TOTALLY RELIEVED

Case 49651 was a sixteen-year-old single female who had suffered with dysmenor-

rliea since the onset of catamenia. Menstrual cycle 14 x 24-2S x 5. Pelvic organs

normal. She was given Rb. U. progesterone on Dec. 17, 1934, and the menstrual

period started Dec. 22, 1934 witli complete relief. The same dose was given on

Jan. 16, 1935, and the period started Jan. 19, 1935, with complete relief. As a

control she was given sterilized oil before the next period, and menstrual flow started

Peb. 18, 1935, five days after injection, with a return of dysmenorrhea. She was

given the same dose of progesterone March 16, and menstruation started March 21

without pain. Medication was repeated in April with relief. A two-month control

period was started during which no medication was given. The patient left town

for the following three months making a control period of five months. During this

time she menstruated regularly and liad dysmenorrhea with each period. She was

again given %5 Eb. TJ. of progesterone on October 16, and menstruation started

October 19 with complete relief of pain. The following months she was given no

medication, and the period started November 16 with pain. The next few periods

were without pain because of the administration of the hormone. When the dosage

was reduced to Rb. U. on one occasion the patient experienced slight pain.

Case 91295 was a twenty-eight-year-old married female who had always had

dysmenorrhea. Except for being mildly hypothyroid she was physically normal, and

pelvic examination was normal. The same procedure was followed on this patient,

uith control periods during which she received no medication and experienced pain
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with menstruation. On tu-o occasions the progesterone was given the day before

the onset of the period and in both instances she suffered pain. This patient has

been followed eighteen months under controlled conditions with relief of pain.

Cask ld2'19 ^vas a t^vcnty-four-yciir-old married female who began menstruating

at thirteen. Hei- menstrual periods were every twenty-eight days^ lasting five days,

abvays accompanied by dysmenorrhea. The pelvic examination was normal. She was
given -5^5 Eb. U. of progesterone Sept. ], 1935, and menstruation started September

4 Anth complete relief of pain. The following month she rvas given an injection

of sterilized oil, and the period started October 2 witli dysmenorrhea as severe

as originally. ITor the next tAVO months she Avas given Eb. U. progesterone Avith

comj)lete relief, and the menstrual periods Avere on time.

Case 71913 Avas a sixtecn-year-old single female aa-Iio had ahvays had slight

dysmenorrhea. FolloAving a gun shot injury to the frontal lobe, for some reason

or otlier the dysracnorrJiea became worse. The c3-cle Avas la x 2S x 5-6; peh-ic exam-

ination Avas normal. The first injection Avas given too earlj-, hence she got no

relief. A dose of Eb. U. Avas given Aug. 27, 1935, and the period started

September 5 Avithout relief. The next injection of the hormone Avas giA-en September

29, and the period started October 2 Avith complete relief. The next month complete

relief Avas obtained, and the following tAVO months no medication was given. In

each instance there Avas a return of the dj’smenorrhea, and progesterone therapy

Avas reinstituted Avith complete relief, and no change in the menstrual cj'cle.

Case 10020G Avas a thirtj'-tAvo-year-old single female avIio had always suffered

Avith dysmenorrhea. Her menstrual cj'clc AA-as IG x 28-31 x 3. The first injection of

Eb. U. Avas given Mar. 14, 1935, and the period started March 23, accompanied

by dysmenorrhea. Evidently the hormone Avas given too earlj’ for effect. An
injection of Eb. U. Avas gh-en April IG, and the period started tAVO days later

AA'ith complete relief. A tAvo mouths control period Avas instituted, during Avhich

the cycles Avere normal, and tlie patient suffered Avith dysmenorrhea. Progesterone

therapy Avas again established for the next three months AA’ith complete relief.

During the next four months ' control period the patient ahvaj’s had dj’smenorrhea.

She Avas then given Eb. U. of progesterone each of the next three months Avith

complete relief. In no instance throughout the study Avas there any change in the

menstrual cycle.

Case 102244 Avas a tAventy-three-year-old single female aaIio had suffered Avitli

dj’smenorrliea from the onset of the cj’cle at fourteen. Periods were about every

thirty-five days, lasting seven daj’s. Progesterone therapy Avas instituted June 15,

1935, at which time %- Eb. U. Avas giA’cn and the period started June 18 with

complete relief. The procedure was repeated for the next period with rehef. The

third period was used as a control and the patient experienced pain. Progesterone

was given for the next tAvo menstrual cj’cles AA’ith complete relief. There Avas no

delay in the period and the constitutional symptoms were much less severe.

Case 105009 Avas a thirty-three-year-old married female AA’ith normal pelvic organs

AA’ho always suffered Avith dysmenorrhea. Her menstrual cycle Avas 15 x 28 x G, Avith

pain beginning about one Aveek before. Therefore %5 Eb. U. was given three times

beginning ten days before the onset of the expected period. The first period Avas

attended by some relief, as AA’as the second and tliird. Tlie cycle in all instances was

not delaj’ed by using three times the hormone ordinarily administered. Tlie next

period was used as a control, and the original sj’inptoms returned. Subsequent

therapy has giA’en good results. •

Case 93088 was a nineteen-year-old single female Avho had mild dysmenorrhea

for the first seven years since the onset of menstruation. The next year the pains

Avere more severe and the past year unbearable. Her menstrual cycle Avas 11 x 28 x 5,
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and pelvic examination was normal. She Avas given %5 Bb. U. progesterone for

six months folloAving the usual procedure, with complete relief. There was no change

in the menstrual cycle. No therapy has been given for tiie past six months, and only

mild symptoms have returned tvliich do not require therapy'.

PATIENTS RECEIVING S01\IE RELIEF

Case 93695 tvas a twenty-two-y'ear-old single female, with normal pelvic findings

and menstrual cycle 15 x 28 x 6-7. She had alwfiys had some dysmenori-hea rvliich

became Avorse in the past ymar. She was given Bb. U. of progesterone October

17, 1934, and the menstrual period started October 21 with no relief. The dose was

doubled the next month with some relief, and in December gs.ve some relief.

For the January' menstrual period no medication was given with the result that

dy'smenorrhea rvas severe. Another y I^b. U. Avas given Feb. 1, 1935, and the

period started February' 6 AA'ith some relief. No medication Avas given in March,

and the period was accompanied by' severe dy'smenorrhea. During each of the

following tAvo months %g Bb. IT. Avas giA-en as she claimed as much relief AA'ith this

dose as the y U. Pains in both instances Averc relie\'ed in part. I’his might be

a case of secondary' dy'smenorrhea, although nothing in the history' or examination

gave any' indication of same.

Case 23279 Avas a thirty-four-y'eai‘-old female Avho had ahvays had dysmenorrhea.

The pelA'ic findings were normal, menstrual cy'cle 14 x 28 X 5. She Avas given

Bb, U. Oct. 3, 1935 AA'ith little relief. The next month no medication Avas given

and she suffered considerable pain. In April the dose Avas increased to ^5 Bb. U.

AA’ith some relief. No medication Avas giA'en in IMay', and pain Avas severe. The dose

Avas increased to %g Bb. U. for June Avith almost complete relief. No medication

AA’as given in July'. The patient has not been seen since then.

PATIENTS RECEmNG NO RELIEF

Case 3593 Avas a tAventy'-eight-year-old married female Avith normal pelvic organs

Avho had ahvays had dy'smenorrhea. Her menstrual cy’cle Avas 14 x 28 X 5. She Avas

given vary'ing doses up to Bb. U. on four occasions AA'ith no relief AA’hatever.

Case 94387 aa'us a tAventy'-year-old married female AA'ith normal pelA’ic findings,

menstrual cy'cle 13 x 28 x 3. The dy'smenorrhea started at the age of fourteen and

has persisted to date. All types of medication Avere Avithout avail. She was given

vary'ing doses of progesterone up to y Eb. U. for a period of four months Avithout

relief. The pain seemed to have been AA'orse. This patient's difficulties were severe

enough to Avarrant a presacral sympathectomy', folloAAung AA’hich there Avas complete

relief of pain. At operation the peh'ic organs Avere normal in every respect.

Case 43864 Avas a nineteen-year-old single female Avith normal peh'ic findings,

menstrual cycle 14 x 35 x 7, who had ahvay's suffered Avith dysmenorrhea. She

Avas given A'arying doses of progesterone up to 1 Eb. U. (some in divided doses)

and in one of the five times some relief AA’as obtained. Her pains Avere severe enough

to Avarrant a presacral sy'inpathectomy', folloAA'ing Avhich complete relief Avas ob-

tained. The pelvic organs at laparotomy AA'cre normal.

Case 40101 Avas a tAA'enty-seven-year-old single female, menstrual cycle 12 x 31 x 6,

Avho had ahA'ays suffered AA'ith dysmenorrhea. Peh'ic examination AA'as normal. She

Avas given varying doses of progesterone up to 1 Bb. TJ. over a period of six months

without relief. Estrogenic prepar.ations (progynon-B) in doses up to 50,000 interna-

tional units were without effect. In no instance Avith either medication was there

any change in the menstrual cycle.

Case 40218 Avas a tAventy-fiA-e-year-old married female, menstrual cycle 13 x 31 >'

5 ;
peh’ic examination rcA'ealed an infantile uterus. .She h.ad ahvays had dysmenor-

rhea, and receiA'ed no benefit from do.sps of progesterone up to Bb, H. OA’cr a

period of three months. No doubt a factor in this case Avas the infantile uterus.
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Case 28290 was a fifteen-year-old female, single, menstrual cycle 12 x 28 x 4,

pelvic organs normal, who had alwa3’s had dj'smenorrhea. She was given doses of

iwogesterone up to 31b. TJ. on four occasions without relief. Twice she was
given prog3Tion-B with no relief, though the estrogenic material did not make the

pains worse.

Case 85749 was a twentj'-nine-j'ear-old married female who had alwa\’s liad

dvsmenorrhea Avhich had become worse in the past four j'ears. Five years ago she

had an abortion with questionable infection. Pelvic examination revealed normal

organs and no evidence of pelvic inflammatorj' disease. She was given doses of

progesterone uii to fi-js Pb. U. on 6 occasions with onlj* partial relief in one instance.

Possibly the dysmenorrhea was secondary to the infection.

COMPLETELY RELIEVED PARTIALLY RELIEVED NO RELIEF
8 2 7

47.0% 11.7% 41.3%

From these observations it was noted that 47.0 per cent of the patients

obtained complete relief with doses of progesterone varying from

to %.r, Rh. U. Two of the patients or 11.7 per cent claimed only partial

relief and did not get total relief with larger doses of the hormone.

The remaining 41.3 per cent received no benefit from therapy. In the

latter group there was one case of infantile nterns and two in which

tliere was a question of old pelvic inflammatory disease, although noth-

ing pathologic could he demonstrated on pelvic examination.

There was no delaj^ in the onset of the menstrual cycle caused liy the

small doses of progesterone and apparently no change in the duration

or character of the menstrual flow.

Those patients benefited by the hormone had some relief of con-

stitutional sjnnptoms and one of the patients had relief of constitutional

.symptoms and only partial relief of the pain. Two patients not relieved

by progesterone or any other known remedy sulisequently had pre-

sacral sympathectomies with complete relief. The pelvic organs at

operation were normal in all respects.

DISCUSSION

That progesterone has an experimental background for the treatment

of dysmenorrhea has been established. One can infer that there are

certain types of dysmenorrhea which are hormonal in nature, and it is

this group in which benefit is possible with progesterone. One of the

patients receiving no benefit at all had an infantile uterus which in itself

may account for lack of relief. It seems strange at the moment that such

small doses of the hormone can give complete relief, yet when one

considers the fact that a pituitary reacton can be elicited just before

the menstrual period in the human being” and that small doses cause

relaxation in the uterus of the rabbit,« it is highly probable tliat an

effect takes place in the human being. Relief may be explained on the

basis of Schroder’s theory of dysmenorrhea in that sufficient relaxation

of the uterine musculature is obtained to insure adequate circulation

thereby overcoming added congestion normally present at this time.
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That some of the failures may he due to improper balance between tlu;

several hoimiones operating at this time must be kept in mind. In

fact, two of our patients were made worse by the use of progesterone.

Our exact knowledge concerning the interrelation of the hormones of the

body is onl.y fragmentary. Continued application of this honnone un-

der controlled clinical conditions will eventually bring to light a better

understanding of its use. That estrin alone is not the sole factor in

the causation of dysmenorrhea has been demonstrated.^’- The role of

the sympathetic nervous system in normal and pathologic physiologj*

of menstruation and histologic studies of uterine musculature in this

field still remain to be solved before the problem of dysmenorrhea can

be finallj’- solved.

CONCLUSIONS

Seventeen selected patients with dysmenorrhea were treated with

progesterone. Forty-seven per nent obtained complete relief, 11.7 per

cent claimed partial relief, and 41.3 per cent received no relief. The

doses varied from %5 to 1 Eb. U. given in single or divided doses

three to six days before the onset of the menstrual flow. The possible

mechanism is discussed. There was some relief of constitutional sj’'mp-

toms in some of the eases. This was not a constant finding. There

was no delay in the onset of the menstrual flow nor any change in the

character or duration of the period caused by the small doses of the

hormone.
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The anthor together -with Dr. C. C. A. Groin saw within the last two years six

cases of chronic retention of urine in women, aU suffering from a syndrome similar

to that of prostatic enlargement. The bladder showed some trabeculation, sometimes

saccules. The urethra was neither compressed nor obstructed. The trouble was

located at the bladder neck, indicating a diflSculty in relaxation. To this condition

Legueu has ai)plied the term “ dysectasia. ” The retention could not be attributed to

disease of the central nervous system. In one case, however, there was a spina

bifida, and another patient suffered from Parkinson’s disease. All these cases were

treated with Caulk ’s cautery punch and either cured or greatly improved.

Hugo Ehrenfest.



THE USE OF PARALDEHYDE ANALGESIA IN LABOR
Including Studies of the Effect Upon the Uterine Contraction
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Maternity Hospital of Cleveland, and Western Deserve University)

INURING the past few years much effort and ingenuity have been ex-

pended in tlie attempt to discover the perfect method for ameliorat-

ing the distress associated with childbearing. Many technics have been

offered, most of which have for a base some of the barbiturates. A num-
ber of the.se are fairl.y successful when used by those experienced in

the method, liut all are not without certain disadvantages. However,
from the progress which has lieen made, it appears inevitable that the

ideal method will some day be described. For this reason, each new
idea presented seems worthy of adequate study and clinical trial in the

interests of progress along this line. Such a “new idea” is that based

upon the use of paraldehyde, alone or in combination with other dnigs.

At the present time paraldehj’-de is in the stage of experimental clinical

use, but the reports which are accumulating tend to establish it as one of

the more successful methods.

Bosenfield and DaTidolf, in 1932, presented a preliminary report on the use of

paraldehyde in 50 cases of labor. Later, in February, 1935, they presented a more

complete study of 300 cases. Almost simultaneously with this last report Colvin and

Bartholomew reported the use of paraldehyde in 100 cases, and Kane and Both in

175 cases. The method varied quite considerably in each series, but the results were

satisfactory in most cases. Eosentield and Davidolf combined paraldehyde with

sodium pentobarbital, without Avhich they felt that paraldehyde was ineffective.

Tliese authors administered the medication early in labor and often repeated the dose

when necessary. Colvin and Bartholomew used paraldehyde -with sodium amytal, but

did not begin the medication until labor was well into the first stage and did not

often repeat the initial dose. Kane and Roth advocated the use of paraldehyde as

often as the condition of the patient may warrant. In all of these series no ill

effects u'ere noted in either the mother or the fetus, and recovery from the drug was

prompt in all cases.

A study of the use of paraldehyde in labor was begun at Cleveland

City Hospital in June, 1934. At the onset of its use so little was laiotvn

about the drug that no routine could be followed, and the preliminary

series of 50 cases included various technics and combinations of drugs.

Concerning our initial efforts in the use of paraldehyde, it will suffice

to say that our results were encouraging enough to lead us to continue

our studies. In all, this initial series consisted of 50 cases. In most the

drug was given rectally “with an equal amount of olive oil, the usual dose

97
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of paraldehyde being six drachms, repeated every three or four hours.

In some cases the drug was combined Lvith morphine, sodium amytal, or

sodium pentobarbital. In 64 per cent of these cases the re.sults were

satisfactory, while in 22 per cent the results were poor. The greatest

difficulty seemed to be in poor absorption of the drug from the rectum.

Also, in the dosage used, labor was definitely slowed. With this experi-

ence gained, however, it was possible to proceed with a more fixed

routine and a more definite objective. The re.sults obtained in our last

100 cases offer moi’e which may be said in favor of the use of paralde-

hyde.

TECHNIC

Adnirmstrcction.—Pollowing tlie initial series of cases in which various technics

and dosages were used, a method similar to that recommended by Kane was evolved

wliich was used consistently in our last 100 cases. The manner in which the drug was

administered has seemed to be of primary importance. Preparation of the patient

was begun as soon as she was admitted to the hospital in lab'or. This consisted of

the usual procedures plus an additional cleansing of the lower bowel by means of

two or more cleansing enemas, an important detail which may lead to failure if neg-

lected. If tlie patient, after rectal examination, seemed to be suitable for par-

aldehyde the prepared dose of the drug was administered. It was found desirable

to give the drug high in the rectum, followed by an ounce or two of normal saline

solution. The rectal tube was withdrawn quicldy, and the anus was held with a pad

for twenty minutes. During the instillation, the patient was encouraged to breathe

deeply, and if the pains were severe, it rvas occasionally necessary to administer a

small amount of ether by inlialation. After twenty minutes the drug usually was

well retained.

Indications.—Paraldehyde has seemed to be equally suitable for use in priniiparous

and multiparous women. However, in order that the drug may be most effective, it

must be given at least three hours before delivery. For this reason its use was

limited to multiparas with no more than 4 cm. cervical dilatation and primiparas with

no more than 7 cm. dilatation. It was our purpose to begin the medication as soon

as it could be ascertained definitely that labor was established, and therefore it was

most often given wdien there was much less cervical dilatation than this. An effort

always was made to begin medication when the discomfort of the patient warranted

it rather than wait for any designated thinning or dilatation of the cervix. Witli re-

gard to the physical condition of the patient, no contraindications to the use of the

drug were recognized. As yet, however, too little is known to say that it is safe to

use it in all cases, and it w'ould seem advisable to select patients in wliom there is

no marked disability such as anemia, toxemia, or exliaustion.

Dosage.—In our last 100 cases the dosage of paraldehyde used by Kane was em-

ployed, and it was found to be the most satisfactory. It is based upon the total body

weight of the pregnant patient and seems more rational than any haphazard large or

small dose. In this method each dose consi.sts of 1 c.c. of paraldehyde per nine

pounds of body weight with an additional 3 c.c. to the total amount. To tliis also is

added 1.5 c.c. of benzyl alcohol. There seems to be little doubt that the benzyl

alcohol, because of its local action in the bowel, facilitates the retention and absorp-

tion of the medication. Aside from a small amount of normal saline solution which

was used to flush the medication into the rectum, nothing further was added. The

use of the various oils with the paraldehj-de was abandoned because there was much

slower and less complete absorption with this combination.
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After the initial dose of paraldehyde further medication was based entirely upon
the patient’s reaction and the hypnotic effect secured. Often, within lialf an liour
after the first dose was given the patient slept soundly and seemed to be experiencing
no discomfort. This oliservation leads us to disagree with Rosenfield and Davidoff, who
feel that paraldehyde is ineilective witliout supplementary medication. In most eases,

however, analgesia was intensified when additional drugs were used. Whether or

not supplcmentarA' medications were included, a second dose of paraldehyde was given
within two to four hours after the first dose; thereafter the dose was repeated as

often as necessary to secure the desired degree of hypnosis. "Wlien several doses

had been absorbed, the patient usually slept soundly tlirough the contractions, and tlie

interval between doses could be extended to four or six liours if the labor was pro-

longed. Tlie desired objective was to deepen gradually the hypnosis by repeated doses

of tlie medication until analgesia was at a maximum and amnesia complete. The de-

gree of liyjinosis at the onset of treatment was intensified by the use of other suitable

drugs. IWien the optimum reaction was reached, the patient could be maintained

easily for many hours if necessary.

A'i(pp7c?)icn/«1 Drugn.—^In order to secure the best results from paraldehyde, it was

often necessary to give additional medication, especially at the outset of treatment.

The best icsults were obtained by the. judicious use of morphine, but it was pre-

ferred not to give this to multiparas in whom sodium aniytal was substituted. It

was the iiractice to give one of these if the first dose of paraldehyde seemed to be

inetfcctive after forty-five minutes, or if the patient was extremely uncomfortable

when the medication was begun. In certain instances it was necessary to repeat

the morpliine, usually if delivery was delayed or restlessness became marked.

Management of Treatment .—Needless to say, a wide variation in the individual

reaction to paraldehyde was noted. After a single dose of the drug, some patients

could be managed for many hours without additional medication. In a few isolated

case.s, no effect Avas noted even after three or four doses. Between these two e.x-

tremes were observed all types of reactions. The most annoying feature of the

technic Avas an extreme excitability noted in a small number of cases. HoAAeA'ei,

restlessness Avas usually manifested by only a mild stirring at the height of the

uterine contraction, and the patient could be controlled Avith little difficulty. When

excitement Avas marked and the patient Avas difficult to restrain, it usually A\as

found necessaiy to discontinue the medication and substitute nitrous oxide or ether

inhalations. If this restlessness Avas noted early in labor it could easily be con-

trolled AA’ith adequate doses of morphine. In the management of each case under

this type of treatment an indiAudual consideration of the effect of the drug Avas

found to be essential if satisfactory results AA'ere to be obtained.

REPORTS OF CASES

In the last series of 100 eases personal observations were made by the

authors and accurate detailed records kept. Tliis does not represent

the total number of cases in which the drug was used, but we prefer

to report only those cases which we were personally able to follow.

In the cases not reported we have reason to believe that the results Avere

consistent with our own. In this reported series oliservations were made

as to the degree of analgesia and amnesia, the effect on the mother and

fetus, the average duration of labor, and the various factors which might

influence the success or failure of the technic. More recently a number
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of cases was studied by means of tlie liysterograpli to determine the

effects, if any, of paraldehyde upon the strength and duration of the

uterine contractions.

Detailed records were kept on each patient receiving the treatment.

In these, the medication used, the patient’s reaction to the drug, the

progress of labor, and the details of delivery, were noted. A final

analysis was made and the results graded according to the criteria used

by Kane. The summary of results is given in Table I.

Table I. General Summary of Results

100 CASES excellent good FAIR POOR

Primiparas 00% 20% 10% 4%
Multiparas 43% 27% 27% 3%
Total 53% 23% 20% 4%

From this, it is seen that tlie drug was more satisfactorj^ in primip-

arous labors, in 60 per cent of Avliich tlie results were all that

might be expected. These patients were quiet and objectively free of

discomfort, and had absolutelj^ no recollection of labor pains when ques-

tioned about tliis a day or two later. In 20 per cent the results Avere

good and amnesia Avas complete, although during labor the patients

shoAved varying degrees of discomfort and excitement. In the third

group there Avere 16 per cent aa'Iio had only partial amnesia and did

not seem to be entirely free of discomfort during labor. In the last

group, there Avere 4 per cent, in Avhom the treatment failed entirely.

The better result in primiparas apparently Avas due to a longer labor

and consequently more complete medication. It is seen beloAV’ that

better I’esults Avere obtained in those patients in whom labor Avas more

prolonged. It is noted also, that in the groups of fair and poor results,

the medication Avas given relatively later in labor than in the other

groups.

Table II. Results With Relation to Length of Labor

results NO. CASES AVERAGE TOTAL LENGTH
OP LABOR

AVERiVGE LENGTH OF LABOR

AFTER MEDICATION WAS
BEGUN

Excellent 53 22 hours 10 mins. 10 hours 50 mins.

Good 23 19 hours 30 mins. 10 hours 1 min.

Pair 20 14 hours 18 mins. 7 hours 18 mins.

Poor 4 17 hours 4 mins. 8 hours 22 mins.

A summary of the medication used in each of the groups is given be-

loAv. It will be seen that no supplementary drugs Avere giA^en in most

eases. In this study, medication in addition to paraldehyde Avas with-

held in order to stud}’" the action of the drug unaided. HoAvever, it is our

opinion that many eases Avould haA'o shoAvn better results had morphine

been given more often early in labor.
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Tahle III. Summary of All Medication U.sed

RESULTS
AV. NO. DOSES
PAUALDEIIYBE

NO. PATIENTS RECEIVING
SUPrLEMENTAR,Y MEDICATION

MORPHINE SOD. AMYTAL

PATIENTS RECEIVING
PAR^VLDEHYDE ONLY

NUMBER AV. NO. DOSES

Excellent 12 5 3() 2.9

Good .3.0 5 o 16 2.9

3'\'ur 2.5
•>

o 7 2.0

Boor 2.5 1 0 3 2.7

TJie method hy which the eases in this series were delivered is of some

interest. As is the practice at City Hospital, low forceps frequently

were used to terminate labor. As might be supposed, paraldehyde, as

any satisfactory analgesic, greatly decreases the patient’s voluntary

expulsive forces and therefore would tend to prolong the second stage

if intervention were not practiced. However, it is quite possible that

labor might have terminated spontaneously in a greater number of cases

without a greatly protracted period of second stage labor. In this series,

89 patients were delivered by some operative procedure and 11 delivered

spontaneously.

Table IV. Method op Delivery of 100 Cases

Spontaneous 11

Low forceps 50

Midforceps 12

lligli Midforceps 1

Breech extraction 4

Bill-Scanzoni maneuver S

Podalie version and extraction 5

In all the cases in which paraldehyde was used, there were sur-

prisingly few complications which might have been attributed to the

medication. There were no maternal deaths and no stillbirths or neo-

natal deaths. The patients recovered promptly from the etfeets of the

paraldehyde although drowsiness often persisted for a day or two. In

all cases the newborn breathed spontaneously or with slight stimulation

and seemed to be entii’ely free from the effects of the drug. It was noted,

however, that the odor of paraldehyde persisted upon the breath of the

newborn child for several hours. Why the child is entirely unaffected

by the drug, when it is present in large enough quantities to be exhaled

for a period of hours, has not been explained. As to the possibilities

of some remote or delayed effects which paraldehyde may have on the

mother or fetus, nothing can be said at this time except that paraldehyde

has been generally recognized to be a powerful hypnotic of low toxicity.

Experimental work on this phase of the subject will be necessary to

guarantee its absolute safety.

STUDIES OF EFFECT UPON UTERINE CONTRACTIONS

One very important factor which must be considered in judging any

type of analgesia during labor is the effect which it has upon uterine



102 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

contractions and the progress of labor. Obviously, any medication

which materially delays or stops the process of delivery must be dis-

carded as luisatisfactoiy. After some observation, it was noted that

paraldehyde momentarily lessened the ini.ensity and duration of the

uterine contractions but did not seriously lengthen labor. In order to

obtain some substantial proof of this, a number of patients under treat-

ment with paraldehyde were studied b3’’ means of tlie Dodek hj'-stero-

graph. In this manner graphic evidence of tlie uterine contractions was

obtained. The apparatus cmp]o3'cd was that devised and used by

Dodek, at klaternity Hospital in Cleveland, for the purpose of studying

the effect upon the uterine contractions of drags given during labor

and upon the postpartum uterus. Contractions are recorded by fixing

the apparatus upon the exteraal surface of the abdomen of the patient.

The method is quite satisfactory in that it records accuratel3’' tlie fre-

quene3q duration, and intensit3’' of the contractions and does not require

any vaginal or intrauterine manipulation.

Pig. 1 is a reproduction of one of these records taken upon a multip-

arous patient liefore and after she had been given a single dose of

Pig. 1.—Reproduction of a ut-erine tracing made with the Dodek hysterograpli,
showing the effects upon the uterine contraction of a single dose of paraldehyde given
rectally. The patient was a multipara in active labor. Note the momentary period
of relative uterine inertia followed by a prompt return to normal intensity of the
contractions, and the continued progress of labor.

paraldehyde calculated on the basis described above. This illustrates

veiy well the t3"pe of response noted in each case. In some, the drug

acted less quickl3q but almost uniforml3’- there was a lessening of the

intensit3^ of the contractions ivitli decreased duration and prolonged

inteiwal. However, it will be noted that this reaction was quite brief,

and within fifteen or twent3^ minutes, the contractions regained their

previous character. It is quite apparent that the sedative effect secured

b3* the paraldelyde does not depend upon lessening the severit}’’ of

the uterine contraction, because this desirable action of the drug persists

for several hours after the contractions have resumed their previous

intensit3^. In most eases, the contractions became more severe and

labor proceeded most rapidbv at about the time the maximum hypnotic

effect was attained.

Consequentl3’’, it seems that paraldelyde given in the manner de-

•scribed docs not materially .slow labor. The average length of labor
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in these cases is shown in Table II. It will be seen that the time elapsing

between the begiiming of medication and delivery is well within the

expected range of normal labors. It must be noted, however, that false

labor or uterine contractions which are very feeble may be stopped

entirely by paraldehyde as by many other drugs. In order to avoid

postponing the onset of labor, the medication always was witliheld until

there was definite evidence that labor was established. In this matter

our judgment was not always correct, but in those cases in which we
delayed the onset of labor, we were never led to believe any iU conse-

quences resulted.

DISCUSSION

We are not convinced by our observations that the paraldchj'de teclinie

is the ideal method of analgesia for use during labor, but we do believe

tliat it deserves a place among the better procedures. Perhaps further

use of tlie drug will result in such refinement of technic that it will

become the method of choice in most cases. Certainly, the use of

paraldehyde is not the entire solution to the problem. It has a most

disagreeable odor and, being given rectal ly, is subject to the uncertainties

of this route. It is not satisfactory if the medication is begun late in

labor, and therefore does not entirely replace the established methods of

ether or gas inhalation. At present Ave do not use the technic routinely,

but prefer to continue with the use of morphine and scopolamine in most

cases. We are not led to believe that it is better than the morphine-

scopolamine technic, although it is a simpler technic, probably more

generally applicable, and more readily adaptable for use in institutions

in Avhich the morphine-scopolamine routine is carried out with diffi-

CUlt3L

SUMMARY

1. A stiKV is presented in Avhich paraldehj^de was used in 150 cases

during labor. The procedure followed is described in detail.

2. In 76 per cent of the last 100 cases in Avhich the drug Avas used,

tlie results AA^ere satisfaetoiy, AAliereas in 4 per cent the method failed

entirely. The results are better in primiparous patients and in those

patients in Avhom the medication AAms begun early in labor.

3. More satisfactory results are obtained when paraldelij^de is sup-

plemented Avith morphine or sodium amjdal.

4. Apparentlj’- paraldchj^de does not material^ sIoav labor, but soon

after it is administered there results a momentary period of relative

uterine inertia.

5. As far as is knoAAm, paraldehyde is absolutelj^ safe iji the dosage

recommended. It seems to have no bad effects upon the mother or

fetus. In this series thei’e Avere no mateimal or neonatal deaths from

any cause.
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6. Complete approval and recommendation of the technic is withheld

until more clinical experience has accumulated. .
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QUANTITATIVE FRIEDIMAN TEST IN HYDATIDIFOEM MOLE
AND VOMITING OF PREGNANCy«=

Preliminary Report

Ferdinand J. Schoeneck, M.D,, Syracuse, N. Y.

(From the Department of Obstetrics, College of Medicine, Syracuse University)

’

I
’HE study, herein reported, was undertaken to determine the mm-

^ imum amounts of urine, at various stages of pregnancj’’, required to

produce positive Friedman reactions. With such normal standards

established, a quantitative Friedman test is made available. Such a

test would seem to be especially important in differentiating normal

pregnancy from hydatidiform mole.

technic

JSonpregnant does weighing at least 1,500 gni. and between sixteen and eighteen

weeks of age were used. All animals were of the same or similar breeds and were

obtained from the same source. Fractional intravenous injections of known preg-

nancy urines were made in dilutions of 0.025 c.e.j 0.05 c.c.
;
0.1 c.c.; 0.5 c.c.; 1.0 c.c.j

3.0 c.c.; etc. Two to six rabbits were used for each test. The animals were laparot-

omized forty-eight hours after the injections. Corpora hemorrhagica or fresh corpora

lutea were the criteria for a positive reaction.

STANDARDS

Tliere was a considerable variation in the amount of urine required in individual

cases and in the different stages of pregnancy. Concentration of the urine as

evidenced by the specific gravity was also a factor to be considered. In general, the

smallest amounts gave positive reactions between the sixth and tenth weeks of preg-

nancy.

Sixty-seven quantitative determinations were made on 41 known i)regnant patients.

The average jninimum amounts of urine giving positive reactions are tabulated m
Table II. Purther work may alter this table somewhat, but it is felt that there will

be no major changes. The smallest amount that gave a positive reaction in normal

pregnancy was 0.05 c.c. The maximum amounts varied between 3 c.c. and 5 c.c.

•Aided by a grant from tlie Hendricks Research Fund.
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This latter statement, however, is open to qualifications. The fact that we encounter
approximately 2.5 per cent negative errors in our clinical tests (employing 15 c.c. of
urine') would seem to indicate that a certain few individuals excrete very little of
the substance responsible for the reaction. This, however, does not detract from
the use of the test in dilTcrentiating hydatidiform mole from normal pregnancy, since
we are essentially interested in the hyper- rather than the hj-poexcretion of the sub-
stance.

HYDATIDIFORM MOLE AND CHORIONEPITHELIOMA

Tile results of the quantitative test in four eases of hydatidiform mole
and one of chorionepithelioma are, likewise, listed in Table II. A wide
variation (between 0.0063 c.c. and 5.0 c.c.) is noted in the mole cases.

It is most interesting to note that the cases showing marked hyper-

excretion of the substance responsible for the reaction (Moles 2 and 4)

exhibited typical textbook .siiecimcns of hydatidiform mole, i.e., grape-

Figr. 1.

like masses of vesicles, whereas, in the other two instances (Moles 1 and

3), the specimens were made up principally of fibrous tissue with com-

paratively few vesicles.

VOMITING OF PREGNANCY

Early in this study, we obtained a positive reaction with 0.025 c.c. of

urine from a patient with pernicious vomiting of pregnanej'. The first

interpretation placed on this finding was that there was an excessive

amount of the substance present due to simple concentration of the urine

associated with dehydration. Further study, however, seems to malcc

this simple explanation questionable.

Fig. 1 shows the composite results of 84 quantitative tests on 56

pregnant patients. All these individuals were elosely observed clin-

ically. The patients Avere divided into four groups ; Group 1, women
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absolutely fi’ee from nausea and vomiting. Group 2, patients with some

nausea and occasional vomiting, tbe so-called “physiologic vomiting”

of pregnancjL Group 3, patients ivitli an excessive amount of vomit-

ing, some loss of weight, etc. Group 4, definite pernicious vomiting

of pregnancy.
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Examination of this chart shows that the group in which nausea and

vomiting were absent required more urine to produce positive results

than did the groups in which these symptoms were present. The contrast

is especially marked between the first group and that including the

pernicious vomiting cases.
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It was further ascertained that in the pernicious vomiting cases, as

the symptoms abated, the amount of urine required to produce a positive

reaction increased. Fig. 2 sliows four of these cases, the arrow in each

instance indicating the point at which the patient was considered cured.

Pig. 3 shows a very interesting contrast. The upper portion of the

chart represents tlic quantitative tests on a gravida iii with severe

pernicious vomiting. This same patient became pregnant again the

following year. She was hospitalized in the fifth week of pregnancy.

On a strict regime, pernicious vomiting did not recur, and the lower por-

tion of the chart shows the quantitative studies in that pregnancy.

Fig. 4 illustrates a weekly quantitative study of a patient with the so-

called physiologic type of vomiting (Group 2). It will be noted that
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in general the periods of nausea Avere associated with high dilution

positi^m tests. It Avas observed that AAdiile there was no change in the

amount of urine required from the thirteenth to the nineteenth Aveeks

Table I

Normal pregnancy G weeks Sp. Gr. 1.018

Pernicious vomiting 6 weeks Sp. Gr. 1.018

Normal pregnancy 7 weeks Sp. Gr. 1.030

Pernicious vomiting 7 weeks Sp. Gr. 1.026

Pernicious vomiting 7 weeks Sp. Gr. 1.015

Noimal pregnancy 9 Aveeks Sp. Gr. 1-019

Pernicious vomiting 9 weeks Sp. Gr. 1.012

Normal pregnancy 11 weeks Sp. Gr. 1.015

Pernicious vomiting
witii kydat. mole 11 weeks Sp. Gr. 1.001

Pos. with 1.0 c.c.

Pos. with 0.0125 c.c.

Pos. with 0.5 c.c.

Pos. with 0.025 c.c.

Pos. with 0.025 c.c.

Pos. with 0.5 c.c.

Pos. with 0.0125 c.c.

Pos. with 1.0 c.c.

Pos. with 0.0075 c.c.
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of pregnancy, the intensity of the test, as evinced by ‘

'blood points” or
fresh corpora lutea in the ovaries of the test animal, definitely decreased.

This series of tests was carried out on twenty-four-hour specimens.
iVlthough concentration of the urine, due to dehydration, in the vom-

iting cases cannot absolutely be ruled out as a factor in the above find-

ings, the following contrasts (Table I) are given to show that simple

concentration does not seem to be the entire explanation.

SUMMARY

^Ye arc attempting to establish standards as a basis for a quantitative

Friedman test. Using these standards, a differential diagnosis between

jiormal pregnancj’- and hydatidifoim mole was attempted in four cases.

In two of the moles, definite evidence of a markedly excessive excretion

of the substance responsible for the reaction was found. In the other

two, sucli findings were not present. These latter moles did not present

the typical pathologic picture; they probably had ceased to grow, or

were actually undergoing degeneration. It is our impression, at the

present, that the quantitative test, herein described, will be of real

value in aiding the diagnosis of an active hydatidiform mole, but that

it will be of questionable value in ruling out a mole that has ceased to

grow or is undergoing degeneration. The single ease of chorionepithcli-

oma does not allow an expression of opinion.

The data presented on vomiting of pregnancy would seem to open

a new avenue of approach to a possible etiologic explanation of the

condition. Tlie presence of an excessive amount of the substance re-

sponsible for the reaction in the urine of vomiting cases has been con-

sistent and has been quite constant as to contrast with the findings in

normal pregnancy. The factor of concentration of the urine due to

dehydration must, of course, be ruled out. We feel that we are able

to eliminate this factor, at least as far as relationship to specific gravity

of the urine is concerned. As another link in the chain, we are at

present repeating the work as outlined above on blood serum.

While there is insufficient evidence to advance a hormonal explana-

tion of the cause of vomiting of pregnancy, the evidence, to date, would

seem important enough to warrant continued investigation.
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THE USE OP PROGESTERONE IN COMBATING HABITUAL
ABORTION^'

Howard P. Kane, M.D., P.A.C.S., "Washington, D. C.

{From the Department of Obstetrics and Gynecology, the George Washington

University)

Habitual abortion” is used in the title of this report in deference

to current terminology. “Repeated spontaneous abortion” de-

scribes the condition without admitting failure in diagnosis by dis-

missing it as simply a habit. As investigation in the field of endocrinology

advances, new facts are being brought to light which are certain to

reveal many hitherto unloionm causes of bodily dysfunction. When

it was learned that the presence of an adequate amount of progesterone

is essential to the nidation and groivlh of the fertilized ovum in the

endometrium’ the reason for one type of abortion was automatically ex-

plained. When it was realized that lack of progesterone could be re-

sponsible for abortion in the absence of physically demonstralile pathol-

ogy, the method of treatment was obvious. The problem then became one

of obtaining progesterone with which to augment the insufficient supply

furnished by the glands of the would-be mother. The most commonly

available source of the hormone was the extract of the corpus luteum.

This complex substance contains antagonistic estrin, and its effect, there-

fore, could not always be foretold. Por several years corpus luteum

extract has been employed with marked success in treating spontaneous

abortions of undiscovered origin, and Avitli the isolation and commercial

availability of pure progesterone, the small percentage of failures should

still further be diminished.

The first report of the treatment of habitual abortion by hypodennic

injections of corpus luteum extract was that of J. C. Hirst in 1918.

Among the patients to whom Hirst was giving this substance for the

control of hyperemesis were two who had had 9 and 10 spontaneous

abortions, respectively. To his surprise, both of these Avomen carried

their pregnancies to term. The suggestion that this method of treat-

ment be adopted in such eases ivas not widely accepted, although it

has been employed rvitli some success by Mazer and Goldstein. In a

prcAuous article, the author reported 26 cases of habitual abortion

treated as suggested by Mazer and Goldstein, in which 22 living chil-

dren Avere obtained. These are included in this report. Krohn, Palls,

and Lackner, in 1935, reported 19 eases of threatened and habitual

abortion treated bj' isolated lutein hormone, AAuth successful results in 14-

•Read at the meeting of the Section on Medical Sciences of the American As-
sociation for the Advancement of Science held at St. Louis, Jan. 2, 1936.
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The 40 cases here reported are all private patients of the social and
financial strata from which the obstetric specialist draws his practice.

Cases of threatened abortion and those who presented any demonstrable
pelvic pathology have not been included in this series. In 20 eases there
had been but one previous abortion, and undoubtedly some of these

patients u'ould have gone to tei-m without treatment in a subsequent
pregnancy. A careful search of the literature failed to provide any
information as to the expeetanej’- of successful pregnancy following

spontaneous abortion, and as all of these patients had aborted from
causes unknown, it is assumed that endocrinopathy was responsible. In

14 cases there had been 2 previous abortions; in 4 eases, 3; in 1 ease, 4;

and in 1 case, 6. Ten patients had each home a living child and subse-

quentl}’- had aborted from 1 to 3 times.

Of the four failures previously reported, one pregnancy ended at the

sixth month by premature separation of the placenta. In one case, what

was apparently a two montlis’ fetus was expelled at the end of the fifth

month after three months of treatment. Two patients aborted at the

third and fourth months, respeetiveljq after two months of treatment.

Believing tliat tlie tliyroid gland plays a part in all endocrine dysfunc-

tion, and that it stimulates glandular activity in general, tlijwoid and

iodine preparations are given to these patients in addition to jiroges-

terone, as suggested bj'’ Mazer and Goldstein. Treatment is begun as

soon as the patient presents herself for prenatal care, usuallj’- after the

second period has been missed. Progesterone, in the form of proluton,

y2s rat unit, is given intramuscularly every other day for ten doses.

This procedure is repeated at three-week intervals until the end of the

fourth month. In addition, the patient takes 0.5 gr. of desiccated thyroid

three times daily for two weeks and 4 gr. of sodium iodide three times

daily for the following two weeks,- then, resuming the thyroid, a change

is made to sodium iodide eveiy two Aveelis. At the end of the sixth

month, this medication is stopped. The patient’s activities ai’e not

curtailed except in regard to intercourse, which is foi*bidden. In the

tii-st 26 cases, 2 c.c. of corpus luteum were given instead of progesterone.

During the observation of these 40 cases, there have developed several

subjects interesting for speculation and inviting further investigation.

No conclusions can be dra^vn from so small a series of eases, but the

recording, as time goes on, of the results of many observers will lead to

valuable information regarding these points.

First, in comparing the results in the use of progesterone with those

obtained when corpus luteum extract was employed, it will be seen that

there were no failures vfith the former in 14 cases and 4 failures in 26

eases with the gland extract. In one case, the patient had aborted

spontaneous^ in her first pregnanej’", aborted after treatment with

corpus luteum in her second pregnancy, and Avas carried to term in her
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third prc^iancy, wlien progesterone was used. Pure progesterone, there-

fore, would seem from this small amount of evidence, to be tlie more

efficient.

It has been a rather common assumption that a full-term pregnancy

following one or more abortions was proof that tlie maternal endocrine

system had become properly adjusted and that the abortion “habit”

had been broken. One patient in tlie corpus luteum scries, who had

previously aborted three times, became pregnant six months after the

birth of her child. Not being particularly anxious to have another

baby so soon after the first, she took no treatment, and aborted at the

twelfth week. The patient who had had six abortions and one living

child, in a subsequent pregnancy delayed reporting for treatment until

the tenth week. Progesterone injections were started, but abortion

occurred after four doses had been given. This case is not reported

as a failure as the treatment was obviously inadequate. These two are

the only patients wlio have become pregnant after having produced

living children, and the fact tliat both aborted suggests, at least, that

a full-term pregnancy does not cure the endocrine dysfunction winch

probably caused the previous abortions.

Demanding serious consideration is the question of tlie nonnality of

children born of mothers who have previously aborted. In the 36 living-

children in this series, there was one case of spina bifida, one of pyloric

stenosis which required operation, and one ease in which there were

present imxierforate anus, a congenital heart lesion, and mongolism.

Three of the mothers who, under treatment, produced normal children

liad previously borne babies with spina bifida. Several investigators,

notably Huntington and Streeter, have shown that a large percentage of

aborted fetuses show anatomical defects. These fetal defects have been

ascribed to deficient geimi plasm, but there must be a reason for such

deficiency, and the above results at least point to endocrine dysfunction

as the possible underlying cause. It may be that preventing the ex-

pulsion of abnoi'mal fetuses in the eai'ly months of pregnancy is combat-

ing nature’s pi’ovision for the elimination of the unfit.

Recently the author has begun a study of the hormones in the blood

of women who have produced defective children. Three have been

examined with the rather significant result that two showed vei*y weak

positive e.strin reactions, while in the third, estrin was entirely absent.

This is a subject that deseiwes thorough investigation. Should it be

found that some of the fetal anomalies are due to a deficiency of estrin

or other hormones, prophylaxis and treatment would become relatively

simple.

SUMMARY

L In 40 cases of repeated .spontaneous abortion treated by proges-

terone and thyroid extract, 36 living children were born.
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2. Pure progesterone seems to be more effective than the extract of the
corpus luteum.

3. The fact that a pregnancy ' has been successfully completed does
not obviate the necessity for treatment in subsequent pregnancies.

4. The incidence of fetal abnormality is high among women who bear
children after having previously aborted.

5. Endocrinologie investigation of women who bear defective children

may be the means of discovering the cause and providing a method of

eliminating this complication of pregnancy.
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INTRAMUSCULAR INJECTION OF VITAMINS A AND D
CONCENTRATES DURING PREGNANCY

PRELIiAriNARY RePORT

B. B. Finkelstone, M.D., Joseph H. Howard, M.D., F.A.C.S., .a.nd

jMarcus Paris, M.D., Bridgeport, Conn.

The purpose of this inve.stigation was to show whether high con-

centrations of vitamins A and D from fish liver oils in a suitable

vehicle for intramuscular injection would provide a satisfactory method

for administering these two vitamins in the pregnant individual, who,

in many cases, due to gastric intolerance and the disagreeable after-

taste of high vitamin-bearing preparations and the finickj'- palate of

the gravid, cannot be expected to consume orally with regularity high

vitamin-bearing foods or vitamin A and D preparations.

The chief purpose was to determine whether repeated injections at

monthly intervals of high concentrations of the fat soluble vitamins

would produce untoward toxic effects and whether or not preparation

would be assimilated. A blood serum calcium estimation was made on

all patients, in order to determine whether the high vitamin intake would

produce an abnormally high blood serum calcium with a normal diet

or a diet high in calcium and phosphorus. An equally important ob-

ject of the investigation, however, was to determine the effect of the

parenteral concentrate on the general condition of the gravid patient

during the prenatal period and its noticeable effect on ameliorating.
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to some extent, the complications occurring during parturition. The

effect of the treatment on lactation and on the infant were noted while

both mother and child remained in the hospital.

METHOD

A concenti’ate of vitamins A and D prcpai'od from cod liver oil was injected at

montlily intervals. During the first visit, a general physical examination was made.

Blood samples were taken for Wassermann tests and calcium determinations. The

teeth were thoroughly examined by a dental lij'^gienist and record made of the dental

condition. After the first visit, blood samples were taken from each patient at

monthly intervals to note the change, if any, in blood serum calcium in patients of

the control and treated groups. Since the examination and treatment prior to

parturition were made in the Bridgeport Welfare Clinic and the deliveries were

made in St. Vincent’s Hospital maternity wards, the obstetrician concerned in the

delivery had practically no knowledge of the prenatal treatment of the patient.

While it is difficult to establish a vitamin deficiency in the dietaiy of the clinic

patient, the examination of the teeth and general appearance of practically all pa-

tients included in this report seemed to indicate a vitamin D deficiency in their diet.

HISTORICAL

The accelerated metabolism, the augmented needs of the maternal

organism of the pregnant, the drain by the fetus for its formation and

sustenance, and the roles of vitamins A and D in these functions, as

well as the pathology due to the deficiencj’- of the vitamins, are too well

recognized by the obstetrician to be discussed in this article. There are,

however, pathologic conditions resulting indirectly from vitamin de-

ficiencies during pregnancy and methods of treatment that require

further study.

Wolbach and Howd and others have demonstrated the metaplastic alteration in

the cpithelia in vitamin A deficiencies. It is undoubtedly the keratinization of the

epithelia that is responsible for the lowered resistance to infections. Gardners noted

the favorable influence of cod liver oil concentrate in the treatment of leucorrhea of

an infectious origin. Complications of pregnancy and delivery due to vitamin

deficiencj" were reported by Gjorgy and others. Steins obtained good results with

high vitamin A intake in speeilic uretlndtis.

Mellanby and Green^ advocate vitamin A therapy as a measure against septicemia.

They consider it of special significance that puerperal sepsis is primarily an invasion

of the epithelium of the generative organs by pathogenic bacteria. The compre-

hensive investigation of these workers of the effect of vitamin A and D therapy in

550 pregnant women shows a remarkable reduction of morbidity in the vitamin

treated patients.

According to Bosworth, Bowditch and Giblin, the calcium demand for the grow-

ing fetus IS approximately 0.006 gm. per day during the first four months to over

0.6 gra. at term. This alteration in the concentration and distribution of serum

calcium in pregnancy and parturition, obviously calls for a supplementation of

vitamin D, which is essential in osteologic growth for the child anrl the correction

of the lowered maternal serum calcium due to fetal drain.

Fish liver oils have been found most suitable as a source of vitamins A and D.

The odor, taste, and gastric intolerance of these oils have been serious drawbacks,

especially in gravid states. The effectiveness of cod liver oil concentrate as an anti-
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rachitic agent has been demonstrated by De Sanctis and Graigs and later by Barnes.s
Concentrates of fish liver vitamins in tablet or capsule form constitute an improved
step forward. Even here, there are innumerable instances of gastric intolerance and
disagreeable after-taste, particularly during pregnancy. Furthermore, many clinical

instances of impaired intestinal absorption of vitamins have been reported. Bloch’’

made elfective use of parenteral administrations of cod liver oil concentrate in

patients having gastrointestinal and hepatic functional disturbances. Blegvads was
successful in treating night blindness and xerosis due to faulty assimilation with
parenteral administrations of a preparation having a potency 100 times that of cod
liver oil. A diet high in vitamin A had been ineffective during a trial of six weeks
in Blegvad’s patient. Tlie patient was given 1 c.c. 2>ai‘enterally with rapid absorp-

tion and without local inflammation.

Gordon and Titheringtono investigated the parenteral administration of vitamin

concentrate in 67 tuberculous patients with vitamin deficiencies, and suggest the con-

sideration of the injections when patients are unable to take a standard diet or can-

not tolerate the oral administration of cod liver oil or accessoiy food substances.

Gordon and Titherington ’s patients received daily or three times weekly, subcutaneous

or intramuscular (in a few instances) injections of cod liver oil concentrate into the

arms (in a few instances into the buttocks). The greatest number of injections in

any patient was 57 (in a period of seven weeks). The absorption of the oil was more

rapid and complete than is usually noted in oil injections and not more disturbing

than when iron and certain other drugs or combinations are employed. These work-

ers state that when considering their laboratory data, “it seems that the utilization

of both vitamins A and D is accomplished effectively through subcutaneous adminis-

tration. ’

'

Wilkins and Kramerio obtained calcification and improved blood calcium and

phosphorus in children by giving intramuscular injections of an ether solution of

cod liver oil concentrate.

PREPARATION OF THE CONCENTRATE FOR INTRAjMUSCULAR INJECTION

A concentrate was prepared by dissolving a sufficient amount of a cod liver oil

extract prepared according to the Marcus process for concentrating vitamins A and

B, in neutral sesame oil of high quality. The finished preparation contained 100,000

to 125,000 vitamin A units and approximately 12,500 vitamin D units (U.S.P.X

1934) per c.c.* The preparation was packaged in 5 c.c. serum vials and stoppered

with Duprene stoppers. Sterilization was effected by heating the sealed vials for

twenty minutes at 101° C. in an autoclave at three twenty-four-hour intervals.

Bacteriologic tests showed that this method of sterilization was satisfactory. Biologic

tests seemed to show no destruction of vitamin A during the sterilization process.

Bats w'eigliing approximately 75 gm. were found to tolerate as much as 0.7 c.c.

of the prepared concentrate when injected intramuscularly. Encapsulated oil was

not found to remain in the muscle near the site of injection as reported by Koehne

and Alendelii when cod liver oil-lecithin emulsion was injected. Apparently the un-

saponiiiable fraction of cod liver oil when dissolved in sesame oil is more readily

assimilated than the cod liver oil.

Before parenterally administering the concentrate to pregnant women, twelve

normal male adults received injections of 0.5 c.c. into the gluteal area in order to

determine whether local reactions would be produced by the vitamin A and D con-

centrate in sesame oil. No untoward effects resulted from these preliminary injec-

tions and in every case a rapid assimilation of the oil injection wns apparent.

*The calcium and phosphorus fraction of milk used in this investigation is known
as Phos-Cal.
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CLINICAL STUDIES

Four groupings were made of 100 pregnant women reporting to the Prenatal Clinic

of the City Dispensary. One group of 42 Avomen served as a control
;
a second group

of 27 Avomen Avere given intramuscular injections of the prepared concentrate of A’ita-

mins A and D at four-week intei’A'als; the third group of 25 Avomon receiA-ed intra-

muscular injections of 1 c.c. of the imepared concentrate at four-Aveek intervals, plus

1 gram of calcium and 0.585 gm. of phosphorus in protein combination as found

in milk, daily; and the fourth group of 6 women, received 1 gm. of calcium and

0.585 gm. of phosphorus in protein combination as found in milk, daily, but none of

the parenteral concentrate of A’itamins A and D.

With a fcAv exceptions, the general appearance and dental examination of all

patients in the aboA'e groups seemed to indicate a vitamin D and calcium deficiency.

Althougli most patients Avere supplied Avith food by relief agencies, they Avere of good

AA'eight. Physical examinations Avere made on all patients. Blood samples were taken

during the first clinic A’isit for Wassermann tests and blood serum calcium determina-

tions. The fall and rise in the blood serum calcium Avas determined, at four-AA-eek

intervals, in all patients. The intramuscular injections of 1 c.c. of the A’itamin con-

centrate Avere made at four-AA'eek intevAmls in patients of the second and third groups.

The calcium and phosphorus supplements for the tlm-d and fourth groups Avere sup-

plied in palatable lozenge form. Three of these lozenges which Avere consumed daily

contained approximately 1 gm. of calcium and 0.5S5 gm. of pliosphorus in protein

combination such as found in milk.* Since all patients reported to tlie clinic after

the fourth month of pregnancy, the greatest number of injections given any

patient Avas four. All injections were made into alternate gluteal areas, using a No.

19-G- needle 1% inches long, Avhile the patient AA’as standing.

With the exception of a comparatively small number of cases of sAvelling, redness

and itching at the site of injection, there Avere no local or other untoward effects,

in most cases AA’here patients had sAvelling after one injection, it did not occur in the

following injections. Tliis seemed to indicate that the method of injection may have

been somewhat responsible for the local reaction Avhich in no case lasted longer than

three or four days. Practically all patients exhibiting no local muscular resistance

to the injection Avere free from all minor local untOAvard effects. The application of

Avarm compresses, as suggested by Gordon and Titherington,^ seemed to reduce .sAvell-

ing and itcliing. Apparently, the concentrate Avas rapidly absorped and examination

of patients on folloAving visits shoAved no encapsulated oil in the muscle. While the

blood serum calcium determinations may sIioav a higher calcium Avithin the normal

range in the patients of the groups receiA'ing the A’itamin concentrate and the A’itamin

concentrate plus the calcium and phosphorus fraction of milk, the difference in the

calcium levels in the control and treated groups was not sufficient to attribute a

noticeable effect from either treatment. These findings seem to confirm the results of

other Avorkers, CantaroAA-,12 StcAvart and Perch’aljis Coons and Blunt,!^ Mendcnliall

and Drake,A5 that the blood maintains its serum calcium Ica’cI at the expense of the

calcium deposits in the body AA'hen there is a deficiency in the dietarj’ regimen.

CONCLUSIONS

Conclusions cannot be dranni as to the value of the Adtamin concen-

trate injections alone or in combination Avith the calcium and phos-

phorus compound during tlie prenatal period fx’om the number of eases

iuA’estigated. HoAvcA’er, patients haA’ing minor complications, such as

*Thc intramuscular concentrate of vitamins A and D is known as Jectovln.
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feelings of listlessness and sensations of oppressiveness, seemed to be
relieved after both the vitamin concentrate injections with and vdthont
the calcium phosphorus compound (oral) were administered.

Except for the uniform absence of toxic symptoms, hospital records

of the parturitions and the stay of the mother and child in the hospital

show nothing outstanding that may be concluded from or attributed to

the vitamin A and D injections or the calcium administration. The
treated groups were practically devoid of the complications usually oc-

curring in a few patients in the number under observation, such as long

labor, loss of blood, insufficient lactation, etc.

Apparently the average woman is capable of storing a considerable

amount of vitamins A and D, and since the injections of fairly large

amounts of these vitamins do not abnormally affect the blood calcium,

it is suggested that the intramuscular injections of vitamins A and D
be given consideration where oral administration is ineffective or im-

practical, in cases of fractures, tuberculosis, pregnancy, severe rickets,

etc.

RESUME

There is an accelerated metabolism in the state of pregnianey. There

is an obvious drain by the fetus on the matenial organism. And there

is apparentlj'- some degree of vitamin A and D deficienc.v.

With these clinical axioms in mind, an anticipatorj’^ therapeusis by

the accoucheur is in order.

Absorbability, effectiveness, infrequent administration, and respect

for a whimsical palate and an intolerant stomach are the key desiderata

in the administration of vitamins A and D in pregnant women.

Intramuscular injection of a high concentrate in 1 c.c. dosages every

fortnight has proved practical and safe from eveiy angle.

In this foregoing clinical investigation no morbid phenomena or

postpartum pathologj^ existed. It is not alleged that the intramuscular

A and D administrations are the source of normalcy in this series of

cases. The primary purpose was simply to determine whether a high

concentrate of vitamins A and D from fish liver oils can be administered

intramuscularly with good effect and vdthout toxic reaction in the

gravid, a state so prone to vitamin inadequacy. It has been shoAvn that

it can and with little or no local reaction at the site of injection, and

with no fear of toxicity.

The advantages accrued are:

a. The palate and gastrointestinal tract Tvere not goaded into rebellion.

b. The dosage, 1 c.c.

c. F’requency, about everj two to four weeks.

d. Multiplied eifectiveness.

e. Patient under vigilance of her attending physician.

f. Increased storage of these vitamins thus forestalling a deficiency.

Due to lack of .space, tables of blood calcium determinations are omitted but are

added to the author’s reprints.
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FACTOES AFFECTING THE INCIDENCE OF PUERPEEAL
MORBIDITY^'

With Special Reference to the Effects of Vaginal and Rectal

Examinations Performed During Labor

Harry J. Gegerson, B.S., M.D., Allan A. Gegerson, B.S., and
Sidney L. Penner, B.S., M.D., New York, N. Y.

I
N A recent report of the Public Health Relations Committee of the

New Yoi’k Academy of Medicine, an attempt was made to divide

deaths from puei’pex’al sepsis according to the seat of responsibility.

There were 75.1 per cent of the total deaths which were considered to

be preventable and of these the physician was held responsible for

81.7 per cent. In studying the errors made by the physicians the com-

mittee decided that 65.5 per cent were errors of technic and 34.5 per

cent were errors of judgment. The question of errors in technic may

seem to have only obstetric interest, but when reflected in maternal

mortality statistics, it assumes very evident public health importance.

The question of obstetric technic and its relation to maternal morbidity

and mortality is not a new one. It is now universally agreed that cer-

tain procedures have a verj'" definite effect on incidence of maternal

morbidity and mortality. Among these are operative deliveries, lacera-

tions, hemorrhage, long labors, etc. But these opinions are based upon

less factual evidence than is apparent from the certainty with which

they are held. This, for example, is true with regard to the effect of a

properly performed pelvic examination. It is on this very question

that a controversj’- has existed for many years.

In his classic studies on puerpei’al infections, Ignaz Semmelweiss

(1818-1865) enunciated his thcoi’ies of the etiology of this infection. We
find in his Lehre I “Puei’peral fever is caused by the conveyance to the

•This work was done under the direction of Dr. B. P. YVatson, Director at Sloane
Hospital and Professor of Obstetrics, College of Physicians and Surgeons, ColumDia
University.
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pregnazit Avomaii of cadaveric particles tlirougli tlie agency of the
examining finger.” In addition to the exogenous tjqie of infection he
also admits that “in rare instances the decomposed animal organic
material which cause childbed fever when absorbed is produced within
the patient herself. These are cases of auto-infection and cannot be
prevented.”

In an attemiDt to decrease the incidence of exogenous infection as

described by Semmelweiss, an aseptic technic was developed for vaginal

examinations. Even this advance did not satisfy some obstetricians, for

in 1893 they began to advocate the .substitution of rectal for vaginal

examination during labor. The pioneers in this movement (Reis,

Erbnig) claimed the following advantages for their method;

3.

A correct diagnosis can be made bj rectal examination alone. (Erdnig.)

2. Kectal examination is an utterly innocuous procedure in labor, whereas vaginal

examinations arc always potential sources of infection. (Holmes.)

3. The rectum is more movable than the vagina and permits a better study of

the bony pelvis. (Pfleiderer.)

The opponents of rectal examination believe that;

1. There is danger of infecting the dilated cervix by forcing the rectovaginal wall

mto it- (Leigner.)

2. Rectal examination is unreliable, uncertain, and complications of labor are too

often overlooked. (Heynemann.)

3. An error of 10 per cent is generally admitted and one cannot recognize a con-

cealed second stage- labor. (LaVake.)

4. One can overdo rectals. Too many rectals may injure the delicate mucosa and

rough manipulations should be avoided; the thin edematous septum may possibly be

punctured. Thrombosis may be encouraged with serious sequelae. (DeLee.)

5. Unsterile technic and a careless attitude make rectals a potential source of

infection.

In revievung the literature one finds that the effect of the use of rectal

examination in reducing maternal morbidity has not been uniformly

agreed upon. Such autiiors as Jegge, Guggisberg, Schuster, Perrote,

Pankow, Reis, Claye and Mayes have published conflicting reports on this

subject. Jegge, for example, found almost twice the incidence of

morbidity in patients examined vaginally as in those examined rectally,

whereas Reis believes that
‘ ‘ There is no difference in the group examined

vaginally and rectally,” with which opinion Pankow concurs.

The work of many of these investigators, however, is difficult to

evaluate because of

1. The lack of an adequate control series.

2. The failure to describe in detail their technic of examination and selection of

cases.

3. The varying and often unmentioned criteria of morbidity.
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In the following study we have tried to segregate these complicating

factors. Our material consisted of

:

1. Six hundred and forty-six normal deliveries obtained from the records of Sloane

Hospital (Dr. B. P. Watson, Director)
;

after reviemng all tiieir deliveries during

1932-193.S (3,118 in number).

In order to confirm the results obtained from the analysis of the Sloane Hospital

cases we continued along the same lines by studying:

2. Three hundred and ninety normal deliveries obtained in similar fashion at

Cumberland Hospital (Dr. M. V. Armstrong, Director)
;
after reviewing all their de-

liveries during 1933-1934 (2,0G7 in number), and

3. One thousand four hundred and eight deliveries during 1933-1934 at the Madi-

son Park Hospital, Brooklyn (Dr. A. R. Fritz, Director).

In each series a group of normal deliveries was obtained by excluding

every case in which a factor existed that might conceivably cause

puerperal morbidity. The factors were

1. Operative delivery (forceps, version, cesarean)

2. Perineal wound (laceration of episiotomy)

3. Prolonged labor, prolonged dry labor, premature rupture of

membranes

4. Hemorrhage of more than 500 c.e.

5. Breech deliveries, macerated fetuses, twins and monstrosities

0. Extragenital causes of fever (upper respiratoiy infection,

pyuria, mastitis, and several rarer conditions)

At Sloane Hospital the cases found acceptable were divided into white

and colored, and into those which had one vaginal examination and those

who had none. The cases thns selected would vary in their morbidity rate

only as they would he influenced by the vaginal examinations. From each

ease history was taken the peak temperature on the first nine days of

the puerperium excluding tlie first twenty-four hours. These tempera-

tures were then averaged day by day for eacli group of patients and m
lliis way an artificial temperature curve ivas constructed for the puer-

perium of each of the groups of patients at Sloane and Cumberland

Hospitals. In addition the morbidity incidences v'ere determined at

three arbitrary standard levels : 99.4°, 100°, and 100.4°. Our morbidity

standard was as follows: an elevation in tempei’ature to anj" of these

three levels occurring on any two twenty-four-hour periods following

deliver}', excluding the first twenty-four hours after delivery. By using

this method of cross-sectioning our morbidity, we were in a better posi-

tion to note what effect the vaginal examination had on the incidence of

puerperal morbidity and to make a more accurate analysis of our ma-

terial. These figures form our basis for the conclusions.

From a study of Table I, it is seen that the incidence of morbidity in

the colored patients was approximately 28 per cent higher than in the

white patients, although no vaginal examination was done. From this

same table and Cuiwe II, it is seen that the incidence of morbidity and

the average temperature in the w'hite patient is not affected appreciably
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by one vaginal examination. Again this same table and Curve III show
that the performance of one vaginal examination in a colored patient
definitely elevates the average temperature curve and increases the in-

cideuee of morbidity by 50 per cent. Finally Ciuwe IV and Table I
show how this effect is submerged if the races are grouped instead of
being kept separate. This last curve also indicates that the average

temperature on the second and third days, following normal delivery, is

liigher than on any other day during the puerperium.

Table I. .Si.oane Hospital

MOKBIDITY
AT THESE
LEVELS

AVHITE
PATIENTS

KO
VAGINALS

AVHITE
PATIENTS

ONE
VAGINAL

COLORED
PATIENTS

NO
A’AGINAL

COLORED
PATIENTS

ONE
VAGINAL

ALL
PATIENTS

NO
VAGINALS

ALL
PATIENTS

ONE
A'AGINAL

99.4°
45

1(5.3%
23

18.4%
30

20.9%
19

29.2%
75

17.9%
42

22.1%

100.0°
13

4.7%
5

4.0%
12

S.3%
2S

12.3%
25

5.9%
12

6.3%

100.4°
9

3.2%
4

3.2%
9

6.2%
6

9.2%
18

4.3%
10

5.6%
Total cases 275 125 143 G5 418

These results are in essential accord with those of Williams, who found

that “In 5,514 ward patients 26.4 per cent of the blacks had a tem-

perature rise of 100.4° P, on two or more days of the puerperium as

contrasted with 14.4 per cent of whites, a ratio of nearly two to one.”

In attempting to find a cause of this higher incidence of puerperal

morbidity in the colored patient, Harris and Brown of AVilliams’ Clinic

in Baltimore investigated the bacteriology of 160 cases of puerperal in-

fection. Of these, 113, or 67 per cent, were due to streptococci. Their

conclusions were that “Puei’peral infection, due to aerobic betaheniolytic

streptococci, is exogenous in origin.”. . . “Since this is the type of infec-

tion which is in great part responsible for the high maternal mortalitj" in

puerperal iirfection, it seems to us that our figures reinforce the plea for

more conseiwative obstetrics and particularly for the neeessitj^ for the

limitation of unnecessary vaginal examination and operative inter-

ference at the time of labor. Our Avork shows that in our material gamma,

non-hemolytie streptococcic puerperal infections occur approximately

five times as frequently in the blades as in the Avhites. We believe that

it is this type of streptococcus Avhich gives rise to the preponderance

of puerperal infection of the black race. Moreover, if this type of

streptococcus is frequently harbored in the vagina and cervix during

pregnancy, one might expect it to occur more frequently in the black

than in the Avhite as a result of lack of cleanliness in the former.”

Puerperal infection due to the gamma, nonhemolytic streptococcus is

probably endogenous in origin in many cases, and in our series was

found to occur five times more frequently in the colored than in the

white Avoman.
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Table II, Cumberlakd Hospital

MORBIDIT-V
AT

THESE LEVELS

WHITE
PATIENTS
1 RECTAL

COLORED
PATIENTS
1 RECTAL

WHITE
PATIENTS
2 TO 5
RECTALS

COLORED
PATIENTS
2 TO 5

RECTALS

39 10 91 18
99.4“ 25.3% 32.0% 32.2% 35.0%

14 1 29 1 9
100.0“ 9.1% 3.2% 10.2% 17.1%

10 0 IS 5
100.4“ 6.5% 0 6.36% 9.4%

Total cases 154 31 2S3
I

53

Similar studies were carried on at the Ciimberlaud Hosiiital, where

rectal examinations are routine. There were very few patients that did

not have at least one rectal examination during labor; and because of

this we were unable to make a comparison between patients examined

rectallj" and those that were not examined. However, Table II with

respect to white patients demonstrates that the performance of two or

more rectal examinations in the normal labor does not increase the inci-

dence of puerperal morbidity as compared with cases in which only one

rectal was done. Prom our results at Sloane Hospital we suspected

that either tj^pe of pelvic examination would cause an increase in the

puerperal morbidity of the normal colored patients. Although the cases

in this group are few in number, the results so far seem to bear out

this conclusion. We plan to make a further study of this subject for a

future report.

In addition to studying the effect of the rectal examination on puer-

peral morbidity at Madison Park Hospital, we also studied ,the effect of

first degree and second degree lacerations, episiotomies, and forceps

deliveries on the incidence of puerperal morbidity. The standards used

for selecting these cases were the same as those previously discussed.

A study of Table III indicates that

1. The occurrence of first degree or second degree laceration or the

performance of an episiotomy does not cause an appreciable change in

the incidence of .puerperal morbidity.

2. The performance of a forceps delivery causes a definite increase

in puerperal morbidity and midforceps delivery causes a greater increase

than low foineps.

3. Similarly as was found at Cumberland Hospital, rectal examina-

tions in themselves caused no appreciable increase in morbidity.

CONCLUSIONS

Our figures suggest that

1, The incidence of puerperal morbidity following normal deliverj'

•without a preliminary vaginal examination is higher in the colored

patient as compared with the white.
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TWO

TO

FOUR RECTALS 55
17.18% !—

1

6
1.87%

320

ONE RECTAL 19

1

12.28%

Ci CO

\d

r}< CO

oi

155

<1 w
^ a

XJl

[

50

1

14.39% 1-1 o o ^
rH

348

tw

2
S <
3

o

C5
C5

100.0“

o

OO
T—

'

Total

cases

JtlD-
FORCEPS AND

LACERA-
TIONS

o
CO

o CO
r-i R

-f
rH

1
U

1

LOW FORCEPS AND

'

LACERA-

i

TIONS

I
to CO

oi

20

j

10.52%

1

1

7

1

3.68%

j

1

190

1

NORMAL CASES
o oO cc

1—1

58 6
1.72%

CO

fO

MORBIDITY AT
99.4“

oO'OOI
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2. The performance of one Yaginal examination during labor accord-

ing to the technic described below has no effect on the temperature in

the puerperium of the white patient.

3. The performance of one vaginal examination during labor according

to the technic described below definitely elevates the incidence of puer-

peral morbidity in the colored patient.

4. The performance of multiple rectal examinations in either white

or colored patients does not increase the incidence of puerperal morbidity.

5. First- or second-degree lacerations or episiotomies have no appre-

ciable effect on the incidence of puerperal morbidity.

6. Foreejis delivery definitelj’’ increases the incidence of puerperal

morbidity.

At the Sloane Hospital, the patient receives a vaginal preparation

on admission, consisting of shaving the pubie hair and a soap and water

cleansing of the vulva. Vaginal examinations are not routine. When

vaginal examinations are done, in eases where abdominal examination

was not satisfactory or to determine the progress of labor, the technic

employed was the same as that used in actual delivery, i.e., a sterile

gown, gloves, drapes, and an iodine preparation of the lower abdomen

and vulva. At the actual delivery, one or more vaginal examinations are

routine and no more are done until discharge, unless complications arise.

Temperatures are taken every four hours, using calibrated thermometers

which are left in the mouth for three minutes.

At Cumberland Hospital, a municipal institution Avhich previously had

teaching connections, the technic differs in that rectal examinations are

done routinely—vaginal examinations are rarely done. The technic is

approximately similar, in that mei’curochrome, acetone, alcohol, perineal

preparation is substituted for iodine at delivery.

At Madison Park Hospital, a private institution, rectal examinations

are done more frequently than vaginal examinations and in a few cases

both methods of examinations arc used. The technic is similar to that

above with the exception that tincture of merthiolate is used as a skin

preparation and a solution of 2 per cent lysol is at hand for sponging the^

vulva.

Wo wKsh to oxpre.'!.<5 oui- appreciation of tiie intei-o.st taken in this work hy Dr.
D. A. D'Esopo. Coiiinibia Univer.sity Coilege of Physicians and Surpeons, Department
of Obstetrics and G.vnecolog-.v.
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A NEW CONCEPT OF SENILE VAGINITIS

John W. Suipson, jM.D., and Kakl E. Mason, Pn.D., Nashville, Tenn.
(From the Department of Obstetrics and Gynecology and the Department of

Anatomy, Vanderhilt University School of Medicine)

S
enile vaginitis (also termed agglutinative or adhesive vaginitis,

chronic atrophic vaginitis, chronic nonspecific vaginitis) has long

been a source of concern to the gynecologist. It occurs most commonly
ill elderly women cither during or after the menopause, but is fre-

quently seen in young women who have been castrated by surgery or by

radiation. Rarely it occurs in women who are still in the childbearing

age, particularly in those who suffer from extreme malnutrition or from

chronic debilitating disease.

The clinical picture is distinctly individual. The patient most fre-

quently complains of a profuse, irritating discharge, and of itching and

burning in the vagina. Occasional^ there is the complaint of tenderness

in the vagina and painful coitus. Examination reveals a markedly in-

flamed vaginal outlet, with a less severe diffuse inflammation of the

entire vaginal mucosa. The discharge is usually white and watery, but

may be mucopurulent and is very often blood-tinged. The characteristic

lesions are punctate excoriations and ulcers of the mucosa which appear

as bright red spots against a light red background. This is the picture

of the nmll-advaneed case. Frequently there is a distinct inflammatory

reaction of the external genitals, occasionally so severe that it gives the

impression of an early leucoplakia.

The etiologj' of this condition has always been obscure. Curtis (1933) and

Davis (1933) both state that yeast infection is probably a causative agent, and

that old age is a predisposing factor. Crossen (1930) considers a slight uterine dis-

charge and nutritional disturbances of old age to be the factors involved. Polak

' (1931) and Graves (1929) ascribe it to the withdrawal of the ovarian hormone at
^

the menopause. Most authors simply state that it is one of the effects of senility.

Wlratever the principal cause, it is certain that in many cases infections and erosions

of the cervix contribute to the onset and severity of tlie symptoms.

The methods of treatment of senile vaginitis have been as varied as is usual in

diseases liaving no specific therapy. In recent years, the injection of ovarian follicu-

lar hormone has proved quite effective as a therapeutic agent. According to Davis

(1935), injections of 100 rat units of amniotin (Squibb) three times weekly rapidly
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restores the vaginal mucosa to the condition typical of active sex life and permits

repair of the associated inflammatory changes. After four to eight weeks of treat-

ment, the patients may remain free of sj'inptoms for -as long as six months, even

though the mucosa returns to its previous atrophic state within several weeks after

the cessation of injections. The chief disadvantages of the above type of therapy

lie in its expense, and in the frequency' of subcutaneous injections necessary to

maintain a normal vaginal mucosa.

It is also well established that vfltamin A is an important factor in maintaining

a normal structural and functional state of the vaginal epithelium of the monkey

(Turner and Loew, 1932), and of the rat (Evans and Bishop, 1922; Aberle, 1933;

Mason and Ellison, 1935). As first emphasized by Wolbach and Howe (1925, 1933),

and since confirmed by many other investigators, deficiency of vitamin A manifests

itself in a metaplasia and keratinization of epithelia throughout the body. Eepair

is rapid upon restoration of the vitamin, unless retarded by inflammatory changes

which sometimes follow the primary epithelial injury. The vaginal epithelium of

many mammals appears to be particularly sensitive to lack of this vitamin. Al-

though no definite alterations in the human vaginal mucosa as a result of deficiency

of vitamin A have been demonstrated, there is every' reason to believe that this

vitamin is quite essential for the maintenance of a healthy state of this epithelium.

In taew of tlie evidence cited above, and the frequent occurrence of

senile vaginitis in patients whose diet was both limited and poorly

balanced, it seemed to ns of intere.st to determine whether administra-

tion of vitamin A might prove of value in the treatment of this condi-

tion. The results obtained by this inexpensive and simple method of

treatment, over a period of more than three jmars, have been most grati-

fying.

The studies presented in this report are based upon 50 patients pre-

senting themselves to the Out-Patient Clinic of Vanderbilt University

Hospital for treatment of senile vaginitis. Inquiry into the dietary

habits of the patients revealed that the majority existed largely upon

a diet consisting of toast and coffee for brealefast, thin soup and side

meat, corn bread and jam for lunch, some form of pork, plus one or two

vegetables for supper. Sweets and desserts Avere prominent in aU the

diets. In many'- instances, distinct lack of desire for butter, eggs, fresh

meat and milk was noted. Such diets, obviously low in vitamin A, ai*e

peculiar to elderly' Avomen. In some patients, chronic digesth'e disturb-

ances and habitual use of mineral oil Avere also suggesth'e of impaired

absorption and utilization of A'itamin A from the diet.

The usual method of treatment Avas as folloAvs: after examination

and diagnosis in the out-patient clinic, the folloAving treatment was pre-

scribed: cod Ih'er oil, 36 e.e. t. i. d. for one aa'ccIc; 16 e.c. b. i. d. for one

9 Aveek; and then a maintenance dose of 4 c.e. t. i. d. In some instances,

the equiA-alent amount of vitamin A in the foim of haliver oil* was

giA'en. Some patients Avere ordered to take cleansing douches of plain

lap Avater, Avhile others receiA'cd no treatment other than the A'itamin

A-therapy'. At tlie time vitamin A-therapy' Avas begun the patients AA'ere

•AA'e are sreatly indebted to Mead Johnson Company, Evan.svillc, Ind., for g-enerou."!

pupplle.s of "haliver oil" u.“ed in the.se studies.
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instructed to increase as mucli as possible their intake of millc, eggs,
fresh meat, and butter. As far as could be ascertained, but few of the
patients followed tliese instructions to any great extent.

Of the 50 patients treated, 20 did not make a return visit; 17 were examined at
intervals until no symptoms persisted and healing of the vaginal mucosa was com-
plete; and the remaining 13 patients exhibited no symptoms at the last e.xamination

and did not return to the clinic (Fig. 1). In approximately one-third of the thirty

patients who made return visits, the symptoms disappeared before the end of the

first month of treatment. Three-fourths of the patients were symptom-free by
the end of the second month, and in onlj' one instance did the symptoms'' continue
as long as four months after A-thorapy was begun. The latter patient, who fre-

quently mixed the cod liver oil with mineral oil, required twenty weeks of treatment.

Healing of the mucosa was judged by complete disappearance of excoriations

and of inflammation. The average time for complete healing (16 patients) was
six weeks, with a minimum of three and a maximum of fourteen weeks. The use

of douches in connection with the A-therapy had no significant effect upon the time

of disappearance of symptoms, or upon the rapidity of healing of the vaginal

NO
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Pig. 1.—Showing the results of treatment of thirty cases of senile vaginitis with
vitamin A-administration (indicated by A) as compared with the results of treat-
ment of fourteen cases by the usual topical applications (indicated by O). The
symbols indicate the degree of improvement in the patients at the time of their last
visit to the clinic.

mucosa. In a limited number of cases reported liere, vaginal smears made accord-

ing to the method of Papanicolaou (1933) at intervals during treatment showed

a marked decrease in the relative number of cornified epithelial cells and a much

more normal appearance of the nucleated epithelial cells as the condition improved.

Biopsies of the vaginal epithelium were obtained from one patient at bi-weekly

intervals. As the disappearance of symptoms and healing of the mucosa progressed,

there was marked histologic improvement in the epithelium and underlying connective

tissue. The rapidity and completeness of the vaginal repair effected by A-therapy,

as compared with that induced by other tj'pes of treatment (Fig. 1), offer a strik-

ing demonstration of the therapeutic value of vitamin A in the treatment of senile

vaginitis.

The recent studies of Jeans and Zentmire (1934), Jeans and Zentmire (1934)

and Blackfan and Wolbach (1933) indicate that a relatively large number of chil-

dren are existing upon an inadequate intake of vitamin A quite insufficient to produce

any readily recognized symptoms characteristic of the deficiency disease. The present

studies indicate that a similar condition may not be uncommon in older women, due

largely to inadequacy and to idiosyncrasy of diet. They also indicate that relatively
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mild prolonged deficiencj’ of vitamin A may be a very important factor in tlie etiology

of senile vaginitis. Certainly', the improved state of the vaginal epithelium fol-

lowing vitamin A-therapy is a major factor in repair of this condition, regardless

of whether other etiologic agents are involved in its production. It should be men-

tioned, however, that the beneficial effects of A-therapy such as mentioned above

can be expected only' in instances where the epithelial tissues are already suf-

fering from an inadequate supply of vitamin A, for there is no indication that

excess of vitamin A can benefit epithelia receiving an adequate supply' of this

factor.

It is of interest that the treatment of gonococcal infections has been greatly

enhanced by administration of vitamin A (Stein, 1933) and by' ovarian hormone ad-

ministration (Lewis, 1933). The effectiveness of these two therapeutic methods in

the treatment of senile vaginitis, as demonstrated by the observations presented

in this paper and by those of Davis (1935), affords an interesting parallel. The

explanation would appear to lie in the indispensability' of vitamin A, and of ovarian

hormone, in the maintenance of a normal structural and functional state of the

vaginal epithelium.

In summary, this report offers evidence that in 30 cases of senile

vaginitis observed, an increased intake of vitamin A, in the form of cod

liver oil or haliver oil, proved unusually'’ effective in producing rapid

relief of the symptoms and in gross and histologic repair of the vaginal

lining. We attribute these effects to the beneficial action of vitamin A
in restoring the vaginal epithelium, suffering from a chronic lo-w-grade

deficiency of this vitamin, to a normal healthy state.
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Every obstetrician has observed accidents to both mother and cliild following

the injection of ])osterior pituitary substance during labor. The author therefore

cautions against using doses larger than 2 International units at any one time.

Furthermore, this substance should only he used in cases of uterine inertia. If these

two conditions are observed, pituitary substance will be found to be harmless even

in cases of dystocia.

J. P. Gbeeniiill.



THE EVALUATION OF THE HYPOPHYSEAL PACTOK IN THE
INTEPPKETATION OP ENDOBIETEIAL CHANGES

John W. Sijipson, i\I.D., E. T. Ellison, M.D., Doris Phelps, M.A., and

John C. Burch, M.D., Nashville, Tenn.
(From the Department of Ohstetries and Gynecology, Vanderhilt University

School of Medicine)

'

I 'HE introduction of an efficient and praetical method of endometrial
A biopsy®’ ” has focused attention on the interpretation of endometrial

morphology in terms of ovarian funetion. This ovarian function is

controlled by the underlying endocrine activity, so that the endometrium

furnishes an easily accessible tissue Avhich by careful histologic study

becomes a valuable indicator of the general endocrine state. It is hoped

that this histologic analysis can be expanded to replace laborious and
often inaccurate bio-assays of blood and urine factors* which are now
used.

Our own interest in this field has been concerned largely with the

condition generally known as “glandular cystic hyperplasia of the

endometrium.” This subject has recently been reviewed elsewhere® and

only those phases of the problem related to this study need be consid-

ered.

Hofbauers was the first to produce the condition e.Kperiinentally. Both normal

and spayed guinea pigs were used. These were injected Anth an alkaline extract of

the anterior hypophyses of beeves, prepared according to Evans ’ method,s or Avere im-

planted AAdth bits of beef hypophysis. In normal animals so treated, the endo-

metrium Avas similar to that seen in human beings suffering from glandular cy.stic

hyperplasia. In the spaj'ed group Hofbauer found that there Avas a proliferation

of the basal layer of the endometrium and concludes: “Our obserA’ations, howcA-er,

indicate that the internal secretion of the ovarj- is essential for the changes oc-

curring in the upper part of the uterine mucosa—the ‘ functionalis ’ AA’hile the basal

layer is under the control of the anterior pituitary lobe as judged by the response

of this structure to repeated pituitary administration in ovariectomized animals.”

Hofbauer ’s experiments have been confirmed by Chilese*' aa'Iio found even more

marked endometrial reactions after pituitary administration in the spayed animal.

In a paper published shortly after Hofbauer ’s contribution Burch, Williams and

Cunningham,3 Auewing the problem from the then apparently Avell-established

absence of any direct action of the hypophysis on the endometrium, considered that

the hypophyseal action Avas mediated through the ovary. They concluded that

endometrial changes are the result of the action of ovarian hormones; that these

hormones affect the endometrium in a recognizably different Avay, and that glandular

cystic hyperplasia is the result of an ovarian dyscrasia in AA'hich a relative excess

of estrin is produced. This latter conclusion aa'us tested experimentally by Wolfe,

Campbell and Burch.is They successfully reproduced the condition in a large series

’•Estrogenic and gonadotropic factors.

129
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of spayed rats and guinea pigs by repeated estrin injections. Their experiments

have been repeated and their observations confirmed in the mouse by Parkes,i2 in the

guinea pig by Tietze,i" in the monkey by Zuckerman and Morse, and in the human

being by Kaufmann.io

There are thus two views to he considered in the interpretation of

endometrial activity in terms of underlying endocrine function. In one

tlie endometrium is thought to be directly influenced by the hormones

of both the hypophysis and the ovary. In the other it is considered to

be influenced directly only by the ovary; the activity of the ovary being

in turn controlled by the hypophysis. There is considerable support to

])e found for both in the literature. In support of the view of direct

hypophyseal action Shaw^^ states in discussing endometrial hyperplasia

:

“It is difficult to believe that tlie stimulus is exerted by the ovaries for

the latter are relatively inactive. The uterine hyperplasia is controlled

by some other factor reaching the uterus independently of the ovaries.”

The observation of Hartman, Piror and Geiling’ that menstruation fails,

to appear after the cessation of estrin injections in the h^TLophyseetom-

ized monkey has led to the belief that the anterior hypophysis elaborates

a specific menstrual hormone which acts directly on the endometrium.

On the other hand, the absence of any direct hypophyseal action on the

endometrium is indicated b}’- the Avork of Smith,^® who found no essen-

tial difference in the- response of the reproductive tracts of ovariectom-

ized and hypophysectomized rats to follicular hormone. Hill and

Parkes,® likewise, found no difference in the response of the endometrium

of the OAmriectomized and the hypophysectomized ferret to follicular

hormone. Further, Eobson,^^ in studying the bleeding Avhieh follows

cessation of estrin injections in the bitch, states that this bleeding is not

abolished by hypophysectomy.

The issues raised by these dh’^ergent findings havm such an important

bearing on the practical CA^aluation of endometrial changes that it has

seemed Avorth AAdiile to examine the question experimentally. Therefore,

six spayed guinea pigs Avere injected eA-^ery day for fourteen days with

1 c.c. of an alkaline extract of the anterior h;^q)ophysis prepared accord-

ing to Evans’ method.® Eight noninjected castrates seiwed as controls.

In the control, or noninjected series, the surface epithelium Avas Ioav

euboidal, there Avere no mitoses, the glands Avere collapsed and the stroma

AA-as thin (Fig. 1). In the injected animals, the surface epithelium con-

sisted of one to tAvo lajmrs of tall columnar cells. Occasional mitoses

Averc obseiwed. There was some glandular dilatation and the stroma

AA'as definitely more compact than in the controls. There Avas, as Hof-

bauer and Chilese had reported, a definite and unmistakable reaction

(Fig. 2). It Avas, hoAvcA'er, far less intense than that observed after in-

jection of small amounts of estrin (compare Figs. 2 and 6). Since it

Avas similar in type to the hjqjerplasia produced by small doses of estrin

and since Brouha and SimonneP hav^e demonstrated that the hypophysis
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Figr. 1.—Uterus of Guinea Pig 182. This animal had been castrated for two
weeks. X200.

Fig. 2.—^Uterus of Guinea Pig 191. This animal received 1 c.c. of beef pituitary-
extract prepared according to Evans’ method daily for fourteen days. X200.

Fig.. 3.—Uterus of Guinea Pig 127. This animal received comparable amounts of
the water soluble ether extract made from Evans’ extract after boiling and auto-
claving. X200.

Pig. 4.—^Uterus of Guinea Pig 129. This animal received 1 c.c. of boiled par-
turient urine daily for twenty'-one days following complete hypophysectomy and
castration. X200.

Fig. &.—Uterus of Guinea Pig 125. This animal received 1 c.c. of boiled par-
turient urine daily for twenty-one days following partial hypophysectomy and castra-
tion. X200.

Pig. 6.—^Uterus of Guinea Pig 198. This animal received 1 c.c, of boiled parturient
urine dally for twenty-one days after castration, X200.
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contains a small amount of estrin, it was determined to see if the estrin

content of the anterior hypophysis could he sufideient to give a reaction

of the degree seen in the injected animals.

The alkaline extract was acidified hy the addition of 15 c.c. of con-

centrated hydrochloric acid to each 100 c.c. of the extract. This acidi-

fied extract was placed in an autoclave at 15 pounds pressure for two

hours, in order to liberate the combined estrin and to destroy the gonado-

tropic activity of the anterior pituitary hormones. The material was

then thoroughly extracted ivith ether, Avhich was evaporated on a water-

bath. The residue was taken up in enough physiologic saline to make

a volume of this solution equivalent to a volume of the original extract.

The material was tested for gonadotropic activity on the ovaries of in-

fantile mice and of hypophyseetomized rats. All tests ivere negative.*

It was then injected into a series of nine spayed guinea pigs; the

amount of material injected and the duration of the experiment were

the same as in the former series. The reaction in these animals was

uniformly more intense than that produced by the untreated extract

(Fig. 3). It would seem, therefore, that the endometrial changes ob-

served in spayed animals after injections of an alkaline extract of ante-

rior hypophysis may be due to the estrin present in the extract rather

than to hjqiophyseal hormones.

The experiments, while enlightening, do not completely exclude the

concurrence of the anterior hypophysis of the test animals in the pro-

duction of the reactions noted, or the action of some as yet unknown

hypophyseal factor which might occur in pathologic conditions such as

glandular cystic hyperplasia. It was therefore decided to attempt the

experimental production of this condition in hypophyseetomized animals.

In a previous series of expei’iments,^® we had seen that the injection

of 1 c.c. of parturient urine, which had been repeatedly boiled, would

produce a well-marked glandular cystic hyperplasia of the endometrium

of the spayed guinea pig. This dosage of the same urine was then ad-

ministered to five hypophyseetomized guinea pigs. These animals ex-

hibited well-marked glandular cystic hyperplasia of the endometrium

(Fig. 4). Four partially hjqiophysectomized animals also exhibited

well-marked glandular cystic hyperplasia (Fig. 5). When the endo-

metria were compared with those obtained from six similax’ly treated

nonhypophyseetomized castrate guinea pigs (Fig. 6), it was seen that

the reaction was qualitatively similar in all groups but was quantita-

tively least in the completely hypophyseetomized group and greatest in

the nonhypophyseetomized group; the partially hypophyseetomized

group exhibited an endometrial reaction intermediate betiveen these two

groups. The difference in sensitivity may well have been due to some

general effect of the operative procedure. It is interesting that par-

*Accordlngr to Evans.' boiling: does not destroy the synerg:lstlc activity of extracts
prepared by this method.
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tially hypopliyseetomized animals are far less fragile than those animals
from which the hypophj'^sis has been completely removed. Griiinea pigs
are very sensitive to hypophysectomy, and one is fortunate to have 15

per cent of the animals to complete an experiment of this kind.

Our purpose in these experiments has been an attempt to evaluate the

hypophyseal influence on the endometrium as it may apply to our
studies of endometrial tissue obtained from clinical cases. We believe

that we have been able to show a rationale for the reports of the produc-
tion of endometrial hyperplasia b.y hypophyseal substance, i.e., by its

contained estrogenic substances. We have also shown that hyperplasia

can be produced experimentally in the absence of the hypophysis by

substances known to contain no appreciable amount of hypophyseal

hormone. The ditferenees observed in the complete, partial, and non-

liypophyseetomized animals seem to be of a quantitative nature. They
do not exclude the possibility of a sensitization of the endometrium by

a hyi^ophyseal element, however, we feel tliat thej^ are to be explained

more logically by the general systemic state of tlie animals. These

studies lend further evidence to the theory that the morphologic changes

of tlie endometrium are influenced directly only by the ovary.

SUMMARY AND CONCLUSIONS

Six spayed guinea pigs received 14 daily injections of 1 c.c. each of

an alkaline extract of anterior hypophysis prepared according to Evans’

method. The endometria of all showed slight but unmistakable hyper-

plasia.

An equivalent amount of the same extract after being autoclaved at

15 pounds pressure for two hours and boiled thirty minutes produced a

similar reaction in nine spayed guinea pigs. The extract so treated

showed no gonadotropic activity.

Endometrial hyperplasia was produced in five completely hypo-

physectomized and in four partially hypopliyseetomized spayed guinea

pigs b}’^ injection of 1 c.c. daily of boiled parturient urine for twenty-

one days. These Avere compared Avith the nonhypophyseetomized cas-

trates similarly treated.

The anterior hypopliysis need not be considered as a direct factor in

the evaluation of the endometrium from a clinical standpoint.
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THE EFFECTS OF PROGESTIN ON AFTERPAINS''

A Preliminary Report

Samuel Lubin, M.D., F.A.C.S., and Frank J. Clarice, A.B., M.D.,

Brooiclyn, N. Y.

{Prom the Obstetrical Service of Cimierland Eospital)

I
N REVIEWING the recent advances in the field of endocrinology,

one is impressed with the acenmnlated experimental data associated

with tlie corpus luteum hormone, progestin. In view of the vast amount

of literature existing, pertaining to the physiology of this hormone, we

shall limit our review briefly, only to that work which is relevant to our

particular studies. Of aU the functions attributed to progestin, that

of inliibiting uterine motility is the one with which we are concerned

in this presentation.

Estrus motility in the rabbit has been inhibited, and theelin-produced uterine

motility prevented, by progestin-containing extracts of corpora lutea of swine, as

demonstrated by Beynolds and Allen.i

Knaus,2 -who uses the excised rabbit’s uterus in vitro, finds that corpus luteum

extracts inhibit the normal response of uterine muscle to the oxytocic principle of

posterior pituitary.

Novak and Beynolds^, 4 believe that a disturbance of the normal motility factors

of uterine muscle is responsible for the pain of dysmenorrhea in some cases. Theehn

is an excitant and progestin an inhibitor of this motility.

Allen and Reynolds^ conclude that the two hormonal effects, endometrial pro-

liferation and inhibition of estrous motility, are attributable to the single hormone,

progestin. Tliey used the crystalline forms of progestin wdiich were prepared by

methods similar to those of Wintersteiner and Allen.s

Beynolds^ states that "under the influence of estrin, the contractions of the

uterus become increasingly coordinated and powerful, in the latter part of gestation.

Until this time the hormonal influence of estrin is held in abeyance by virtue of

the antagonistic action of the lutein hormone, progestin, and possibly other hormones

(prolan) as welL”
Krohn, Palis, and Lackners have obtained successful results with progestin in

the treatment of threatened and habitual abortion. These same investigatorsf* have

studied human uterine contractions by inserting a hydrostatic bag into the uterus

on the seventh day postpartum. Tlieir observations are indeed enlightening. Normal

uterine contractions were completely inhibited in the great majority of cases by

one rabbit unit doses of progestin (corlutin). The effect became manifest in from

•Read before the Brooklyn Gynecological Society, December G, 1935.
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iive to ten. minutes and lasted for the entire time (two to three hours) that the
tracings were recorded. They were, therefore, unable to state how long this action
persisted. In most instances, all motilitj’' of the uterus was suspended following
the injection of progestin. Pituitrin elicited very little or no response while the
uterus was in a state of quiescence from progestin. If progestin was administered
during a pituitrin reaction, the contractions disappeared in from ten to twenty
minutes. The uterus could not be sensitized to pituitrin with estrogenic hormone
during the period in which the uterus was under the influence of progestin.

TJie foregoing clearly demonstrates the inliibitory action of progestin

on uterine motility. It is a disturbance of this motilitj'- which obtains in

a uteins which is the seat of afteriiains. Such a uterus is in a state

of increased motility. This is best described by quoting Williams,^®

who states: ‘‘In primiparous women the puerperal uterus remains

iii a state of tonic contraction and retraction, unless it has been

subjected to unusual distention, or blood clots or other foreign bod-

ies have been retained in its cavit.y, as a consequence of which active

contractions occur in the effort to expel them. In multiparous women,

on the other hand, the utems has lost part of its initial tonicity, so that

persistent contraction and retraction ca.nnot be maintained, and conse-

quently it contracts and relaxes at intervals, the contractions giving rise

to painful sensations, which are Imomi as after-pains.’’

Afterpains maj^ also appear, or if already present, ma,y be accentu-

ated, when the baby is put to breast. This is dependent on a reflex

mechanism, stimulating uterine contractions, and resulting in pain.

Therefore', we ma}’’ assume that afterpains are ultimately produced

by increased uterine motility, regardless of the initial cause. Further-

more, we Imow from the work of the previously cited investigators that

progestin is capable of inliibiting uterine contractions. If our assump-

tions are correct, we should logically expect inliibition of the uterine

motility associated with afterpains, through the use of progestin. If

this is accomplished, it should be registered in terms of pain-relief fol-

lowing the administration of progestin. This forms the basis of our

studies.

In addition, we thought it advisable to record other observations re-

lating to the effect, or lack of effect, on the normal processes of the

puerperium by progestin.

We believe, as Polak^^ did, that afterpains accomplish a pIi3'-sioIogic

purpose through the mechanism of their production. We Imow also that

the pain may be nonspeeifically relieved by the administration of seda-

tives, and that it usuallj'" disappears by the third or fourth daj'’. Our

object, however, is not to introduce a means for the prevention of this

condition, but rather to further demonstrate the property of progestin

to inhibit uterine motility of a painful nature, in a situation excellently

suited for this purpose. If, howevei*, further studies warrant it, pro-

gestin may then be accepted cliniealty as a therapeutic agent where

afterpains are concerned.
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PROCEDURE AND RESULTS

This study was made on 55 puerperal women with a corresponding

number of
‘

‘ controls,
’

’ all of whom were delivered at Cumberland Hos-

pital from July 1 to Sept. 1, 1935. Only multiparas were chosen, since

the occurrence of afterpains in women delivering for the first time is in-

frequent enough for one to question the diagnosis. In every instance

an attempt was made to correlate as closely as possible the patient with

her “control” in respect to age, parity, physical condition, duration of

labor, and type of delivery.

Although we realize that the number of cases studied is small, yet

our I’esults have been so conclusive that we feel a preliminary report is

warranted.

In order to be certain that the injection of progestin would have no

ill-effects upon the patient, particularly with respect to hemorrhage, an

initial group of 16 patients who had pa.ssed the fifth da}’’ of the puer-

perium was chosen for observation. Following the example of Falls

and his collaborators, we began with the seventh day postpartum and

after each injection watched the patient closely for symptoms or signs

of frank hemorrhage, ee.ssation of involution, and systemic or local re-

action. Finding no harmful results, we next chose six-day cases and

then proceeded to the fifth day postpartum, after which we felt reason-

ably safe in taking up our actual study.

This series, therefore, exclusive of the 16 cases mentioned above,

consists of 7 patients who had reached the second day postpartum,

7 the first day, 8 twelve hours, and 17 six hours, respectively, fol-

lowing delivery. All of these cases, totalling 39, to be analyzed be-

low, received 1 c.e. of pituitrin and gynergyn immediately following

the third stage of labor, after which no oxytocics were administered.

Except in two instances, where the initial dose was repeated, each

patient received one rabbit unit of progestin injected deeply into the

deltoid muscle.*

In order to avoid any technical error, all the results were checked

and tabulated by one of us as folloAvs:

1. Age and Parily .—The extreme.s of age were eighteen and forty-five years.

Alore than 75 per cent of the patients were between the ages of twenty and tliirty-

five year.«. TIic majority liad been delivered of at least two children in the past,

tlie lowest being one previous parturition and the highest eleven.

It- Type of Delivery, Anesthesia and Duration of Labor.—Only those patients

who had delivered spontaneously were selected for study. Nine of these received

a light ether anesthesia, the others requiring only appropriate sedatives.

average duration of labor was ten hours, the shortest being two, and the longe.st

fifty-seven liours.

•The prope.stin wo.-j prepared by the method of Allen and Meyer (Am. J._ Physiol.
100: r>ti, insa), the final product beinp dissolved in sterile almond oil for injection.

Tlic extract wa.s standardized .-iccording to the metliod of Corner and Allen (Am. .1.

Pliysiol. 88: 326, 1925).
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III. Led Blood Count and Hemoglobin.—An accurate red blood count and hemo-
globin determination (Dare) was made on each patient and her corresponding con-

trol prior to the injection of progestin and again one day before discharge. The
average drop in hemoglobin in those receiving progestin vas 4 per cent, while that

of the control cases was 3.5 per cent. The variation in the number of red blood

cells of both the injected and control groups was even less marked.

rS’'. Afterpains.—The degree of pain was judged as mild or severe enough to

require sedation. Before selecting the cases, a careful examination was made to

exclude any other possible cause of the pain. Only those patients experiencing

severe afterpains were utilized.

A. Of our 39 patients, 34, or 87.1 per cent, obviously suffering from severe pains,

enjoyed complete and permanent relief in from fifteen to thirty minutes following

the injection of one rabbit unit of progestin. In 15 of these, however, occasional

discomfort was experienced while the baby was at breast.

There were 5, or 12.9 per cent of failures. Of these, 1 patient had 2 large

fibroids which not only prolonged the duration of labor but also markedly delajmd

involution during the puerperium. In 2 patients there was no relief following the

first dose of progestin, given six hours postpartum, but following the administra-

tion of another dose (one rabbit unit) six hours later, there was complete disap-

pearance of all pain. In anotlier case the patient presented all the classical symp-

toms and signs of parametritis on the third day of her puerperium. In the fifth

and last case no explanation was found for failure of the progestin.

B. In tlie control group of 55 cases, onlj’- 6 did not suffer any discomfort fol-

Joinng delivery. Of the remaining 49 patients, over 40 per cent required 2 or

more doses of codeine and acetyl-salicylic acid to obtain relief; 3 patients received

morpliine sulphate, gr. while the others were more comfortable following the

application of an ice bag to the abdomen.

V. Lochia and Lactation.—^Lochial discharge was classified as scant, moderate,

or profuse. There was no significant change in the flow of any patient receiving

progestin and no relative difference as compared with the control group.

There was no disturbance in the secretion of milk in any of the patients.

VI. Involution of the Uterus.—The distance in centimeters of the fundus from

tlie symphysis was measured daily. In all cases involution proceeded normally as

compared witli the controls, and in all but one case (complicated by fibroids) the

fundus had reached the symphysis by the tenth day.

VII. Hemorrhage Following Progestin.—^In no case was any actual bleeding de-

tected.

AT:II. Local or Systemic Peaction.—Two of tlie patients developed an area of

erythema at the site of injection which itched intensely, but subsided in one to two

hours without therapy.

One patient complained of headache and a sensation of heat fifteen minutes

after the injection of progestin, which soon disappeared without any disturbance

of pulse, temperature, or respiration.

DISCUSSION

Our results conform with our original assumption, that the action of

progestin on increased uterine motility in the early puerperium should

be registered in terms of pain-relief.

Our results show that progestin is capable of completely relieving

afterpains in 87.1 per cent of instances by a single injection of one rabbit

unit of hormone.
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These results raise the question, therefore, as to the mechanism of

the action of progestin under the conditions prevailing in our observa-

tions. Especially is this so inasmuch as involution of the uterus pro-

ceeds unaltered and uterine tone is maintained, following progestin ad-

ministration in the amounts employed in this work. The studies of

Falls and his associates show that on the seventh day postpartum uterine

contractions may be completely inhibited progestin administration

under the conditions of their experiments.

Although we did not graphically record uterine contractions, our re-

sults demonstrate at least an elimination of those contractions productive

of pain, folloAving the administration of progestin.

SUMMARY

We have reported observations showing the complete relief of after-

pains in 87.1 per cent of eases by the administration of a single dose

(one rabbit unit) of progestin.

Normal processes of the puerperium were unaffected.

We wish to express our appreciation to Ur. William C. Meagher. Director of

Obstetrics, Cumberland Hospital, for permitting us to undertake this work, and to

Dr. Samuel R. M. RejTiolds, at whose suggestion these studies were initialed, for

his invaluable advice and criticism.
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ADDENDUM

Since the presentation of this paper, 28 additional patients with

aftei*pains haA^e received similar injections of progestin Avith complete

relief of pain in all but 2 cases, thus making a total of 67 eases treated,

Avith complete relief obtained in 89.6 per cent of these. In this latter

group progestin A\ms administered as early as 2 hours after delwery

in some instances, Avith no harmful effects.



RESULTS OF TREATMENT IN PLACENTA PREVIA*

Based on a Study op 283 Cases Prom the Jewish Hospital op

Brooklyn

JospiuA Ronsheim, M.D., Brooklyn, N. Y.

pLACENTA previa is an accident affecting the particular pregnancy.

If its management is skillful and the integrity of the pelvic organs

and tlieir supports maintained, subsequent pregnancies will not be influ-

enced by its previous occurrence. The obstetrician’s first duty, there-

fore, is to safeguard the mother’s life and never to risk that life in an

attempt to save the unborn baby’s life. This means that when a diag-

nosis of placenta prewa is made, the patient must be transfeiTed, when-

ever possible, to a properly equipped hospital where slie Avill be carefully

observed or treated. Once bleeding has occurred, a recurrence of the

bleeding is an assured fact and so, if the loss of blood reaches a stage

where it may be justly termed threatening, tlie pregnancy must be

terminated; procrastination at this stage is dangerous.

How the indmdual ease is to be handled \vill be determined by many

factors, the more important of which are age, parity, duration of in-

trauterine life, type of previa, degree of bleeding, and whether or not

labor has set in. Taking all possibilities into consideration, the methods

of treating placenta previa fall into the following groups:

1. Expectant treatment

2. Introduction of the hydrostatic balloon

3. Balloon followed by version

4. Version with or without extraction

5. Cesarean section

Accouchement force and vaginal hysterotomy have no place in the treat-

ment of placenta previa, the former because laceration into the lower

utez’ine segment is lilcely to occur, the latter because the incision is al-

most certain to invade the placental site Avith its danger of more hemor-

rhage.

A total of 283 eases of placenta previa were handled at our hospital

up to Dec. 31, 1934. About thirty additional patients Avere discharged

Avith the diagnosis of placenta previa; careful scrutiny of these records

does not justify their inclusion in this study, as the diagnosis is not

established by the facts on hand.

*Read before the Brooklyn Gynecolog-ical Society, December 6, 1935.
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Table I

Total cases 283
Primiparas 63

Viable 55
ISTonviable 8

Multiparas 220
Viable 174
Nonviable 46

Total viable 229
Total nonviable 54

Table II.

Central
Partial
Marginal

100.0%
22.3%

(W.5%)
( 2.8%)

77.7%
(61.5%)
(16.2%)

81.0%
19.0%

Type
71

83

129

Table III. Method of Tueatsient

Expectant 66 23.3%
Bagging- 38 13.4%
Bag .and version 46 16.3%
Version 102 36.0%
Cesarean section 31 11.0%

283 100.0%

Table IV, Expectant Treatment

Total cases 66 100.0%
Viable 54 81.8%

Primiparas 14
Multiparas 40

NonA'iable 12 18.2%
Primiparas 1

Multiparas 11

These are the eases (Table IV) in which labor had set in prior to

or at the time of the onset of bleeding or soon after the onset of

bleeding, and in Avhich the loss of blood Avas not great enough to require

any manipulation for its control, and those cases in Avhich simple rup-

ture of the membranes was sufficient to control the hemorrhage. Twenty-

three and three-tenths per cent of all the cases were so handled, and

these figures approximate quite closely tliose given by other investiga-

tors.

Table V. Introduction OF Balloon

Total cases 38 100.0%
Viable 30 79:0%

Primiparas 8
Multiparas 22

Nonviable 8 21.0%
Primiparas 3
Multiparas 5

Tliese are the cases in Avhich the bleeding Avas sufficient to demand

control but not enough to require more drastic interference, the pa-

tients Avith marginal or slightly partial placenta preAua, not yet in

labor, or those patients in AAdiom the labor had not progressed to the

lioint Avhere Braxton Hicks Amrsion could be done AA'ith safely. Introduc-

tion of the balloon may be extraoA'ular or intraovular; the former lias
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tJie advantage o£ preventing prolapse but causes more separation of the
placenta with increasing danger to the hahy; the latter permits the
])resenting part to enter the brim as the balloon is extruded, thus aiding
in the control of hemorrhage.

Tablk VI.

Total cases

Viable
Primipavas
Multiparas

N'ouviable

Primiparas
Multiparas

Bai.loon AND Version

46 100.0%

5

30

35 76.3%

1

10

11 23.7%

After the expulsion of the hag the presenting part must he depended
upon to control the bleeding; if the labor is not sufficient to force the

presenting part into the inlet, Braxton Hicks version is the only other

means at our disposal to control the bleeding at this stage. It must be

done with care to avoid laceration of tlic friable cervix, and under no

circumstances is the baby to be extracted unless the cervix is fully

dilated.

Table VII. Version

Total cases 102 100.0%
Viable 79 77.5%

Primiparas 7

Multiparas 72
Nonviable 23 22.5%

Primiparas 3

Multiparas 20

When bleeding demands treatment and the cervix is

dilated to permit the introduction of two fingers into the lower uterine

segment, the Braxton Hicks version should be the method of choice. In

the hands of the expert it is safe to say that it does not increase the

danger for the mother although it carries with it a high infant mortality.

Table VIII. Cesarean Section

Total Cases 31 100.0%
Viable primiparas 19 Gl.3%
Viable multiparas 12 38.7%

That cesarean section offers the greatest degree of safety for both

mother and baby no one will deny. However, we must ever bear in mind

that this procedure is never justified when the baby is not viable. In

our series we had 54 such cases. Also, we must admit that in a certain

number of patients with viable babies the hemorrhages are mild enough

to be handled expectantly, or require, at the most, simple rupture of the

membranes to control the bleeding. In our series another 54 cases were

handled so. Tliis gives us 108 patients or 38.1 per cent in which cesarean

section was not considered, and we feel that these figures will hold good

for anj^ large series of cases. In 30 other viable eases a Voorhees’ bag

accomplished all that was requii’ed, so we have approximately one-half
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of the patients definitely out of the cesarean section category. Last, we
feel that the majority of multiparous women with placenta previa are

not candidates for this method of treatment. In other words, the per-

centage of eases in which the cesarean operation may be justifiably con-

sidered as a possible method of treatment falls well below the 40 per

cent mark. No doubt, in the light of present-day knowledge and experi-

ence, some of the patients in the preceding groups would rightfully be

subjected to cesarean section, but I can do no more than report the sta-

tistics as I find them, taking neither the blame for the early unfavorable

results nor the credit for the later good results.

Table IX. Fetal Statistics

Total births 287 100.0%
Live births 154 53.7%
Stillbirths 133 46.3%
Nonviable 55
Gross still births 78 27.2%
Dead on admission 8

Our responsibility 70 24.4%
Add neonatal deaths 17
Total infant deaths 87 30.3%

If we exclude from the total births the cases of nonviability and those

in which the baby was dead on admission, we find a total birth rate of

224, of which 154 Avere live births, just short of 70 per cent. The total

Table X. Neonatal Deaths

TYPE TREATMENT AGE

4 Central 4 Version and extraction 28 Weeks 3

6 Partial 7 Spontaneous 30 Weeks 4

7 Marginal 1 Section 35 Weeks 5

5 Version and spontaneous 40 Weeks 0

Table XI. JIaternal Mortality 5.3 Per Cent

Primiparas 3

Multiparas 12

PARITY TYWE TREATMENT CAUSE OP DEATH INFANT

Primiparas Central Bag, version, extraction Heniorriiage Stillborn

Primiparas Marginal Bag, version, extraction Hemorrhage Stillborn

Primiparas Partial Version, spontaneous Hemorrliage Stillborn

Multiparas Partial Version, extraction Hemorrhage Stillborn

Multiparas Partial Manual dilatation, version,

extraction
Hemorrhage Stillborn

jMultiparas Central Bag, spontaneous Infection (emb.) Stillborn

Multiparas hlarginal Version, extraction Infection Stillborn

hlultiparas Central Version, spontaneous Hemorrhage Stillborn

Multiparas Partial Bag, spontaneous Hemorrliage . Live

hlultiparas Central Version, extraction,

craniotomy
Hemorrhage Stillborn

Multiparas Central Bag, version, extraction Hemorrhage Live

Multiparas Marginal Manual dilatation, version,

extraction

Hemorrhage Live
1

Multiparas Marginal Bag, spontaneous Infection Live
^inborn

Multiparas
hlultiparas

Central Version, spontaneous Hemorrhage
Central Cesarean section Infection 1

Live
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infant death rate figured on the same basis would be 38.8 per cent. We
admit that cesarean section would have saved a number of these babies,

but we must not overlook the fact that a certain number of premature
babies will not survive under the best of conditions, and certainly

placenta previa is far from tlie best of conditions.

Fourteen of these deaths occurred in the period from 1907 to 1926

;

tlie last death occurred in 1929. During the five-year period 1930 to

1934, inclusive, 82 patients with placenta previa have been delivered

without maternal mortality.

SUMMARY

1. In the last trimester of pregnanej^ a tentative diagnosis of placenta

previa should be made whenever the patient has painless bleeding, and
hospitalization is imperative.

2. About 23 per cent of all the patients require little or no inter-

ference.

3. Before labor has set in and in the early stage of labor, an intra-

ovular bag is the ideal method of controlling hemorrhage and of induc-

ing labor.

4. When the cervix is dilated to the point where two fingers can be

introduced, Braxton Hicks version should be the choice.

5. Extraction must never be done before complete dilatation of the

cenux
;
hemorrhage from rupture of the lower uterine segment is fatal.

6. Cesarean section is the procedure of choice in certain weU-defined

eases but is never justified in the presence of a nonviable fetus.

7. The mother’s life is never to be jeopardized in the interest of the

unborn child.

8. Blood transfusion should always be available and used whenever

indicated, whether before, during, or after labor.

9. Forcible dilatation of the cervix, while it was used in conjmiction

with other methods of treatment in a few of the earlier cases, is to be

mentioned only to be condemned; it has no place in today’s obstetrics.

205 Hicks Street

Eufinger and Schulte: Organic Iodides in the Blood and Their Significance in

Normal and Toxic Pregnancy, Arch. f. Gynilk. 152: 47S, 1933.

The presence of organic iodides in the blood is directly dependent upon the

activity of the thyroid gland. Never found in healthy adults; in pregnancy or-

ganic iodides can be found in approximately one-third of all cases and in the

majority of women who are suffering from the toxemias of pregnancy. This

is especially true for eclampsia. There must, therefore, be some form of thyroid

dysfunction in connection with the toxemias, but it is impossible at the present

time to correlate these facts definitely.
Balph a. Eeis.



POLYNEUEITIS OF PREGNANCY'^

A Report of Pour Oases

Arthur Bingham, M.D., P.A.C.S., East Orange, N. J.

Case 1.—E. P., aged thirty-seven years, gravida v. Entered tlie iMedical Service

of the Orange Memorial Hospital on Dec. 13, 1932.

Chief complaint was that of progressive muscular weakness of lower extremities

with general incoordination of the majority of the muscles of the hody.

A review of her past medical history revealed that the patient was a premature

seven months ’ baby, weighing three pounds. There was a history of convulsions witli

the first pregnancy in Scotland. Second pregnancy was apparently normal. Third

and fourth pregnancies were also apparently normal except for notation that patient

was nervous. She was about three months pregnant when first seen and had been

vomiting for two months and in bed for the past month. She was becoming more and

more nervous and had been losing weight.

Father living and well. Mother died of heart trouble. No brothers or sisters.

Husband living and healthy. Four children living and well. No stillbirths or mis-

carriages.

Home conditions were unsatisfactory. Patient was worried and unable to get the

proper food at times.

Physical examination showed nothing abnormal except for slight tenderness in the

epigastrium and in both lower quadrants. A pelvic examination showed the uterus

to be enlarged to the size of a three months' pregnancy. No masses or induration

was felt. Extremities showed a very coarse tremor of the fingers with athetoid move-

ments. There was marked incoordination of the muscles of the upper and lower

extremities with disturbed sense of position, inability to stand or to walk, with

marked weakness of all muscular groups. There was tenderness over nerve trunks

and a flabbiness of muscles. Knee jerks were four-plus at first and diminished later.

Urinalysis disclosed alkaline reaction; acetone four-plus with a few pus cells.

Hemoglobin 75 per cent; eiythrocytes 4,2SO,000; leucocytes 7,500; polymorphonu-

clears 86 per cent; transitionals 1 per cent; lymphocytes 12 per cent; and

eosinophiles 1 per cent. Wassermann negative. Renal function test: plus 7 per

cent. Metabolic rate: minus 18.

Diagnosis by the neurologist was amyotrophic lateral sclerosis. Patient was dis-

charged on Jan. 10, 1933, to return to the Pre-Natal Clinic.

My attention was first called to the case when I was consulted as to how to get

the patient to the clinic and was told that she had an incurable nervous disease.

I suggested her return to the hospital and the induction of a therapeutic abortion.

Patient came to the hospital again on Jan. 14, 1933, and a therapeutic abortion

was induced on Jan. 16, 1933. Patient improved gradually and on discharge, Jan.

31, 1933, was able to walk about her room.

Patient was seen six weeks after discharge at the clinic by a neurologist who re-

ported a positive Romberg; reflexes and gait improving.

•Read before the New York Obstetrical Society, January 14, 1930.

144
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Case 2.—On April 2G, 1935, the same patient was referred to the Maternity Center
by the Pre-A^atal Clinic of another local liospital. She was admitted to the hospital
because of constant vomiting and positive Aschheim-Zondek test. She was given
intravenous in.iections of glucose and remained in the hospital for one week during
which time she improved.

When she came to the clinic she was very agitated and nervous. After returning
home she remained in bed and was on a liigh carbohydrate diet. She vomited after

each meal. On !May 31 she was alile to return to the clinic but seemed much ex-

hausted. On June 7 she again returned to the clinic and was given whole blood.

iSTo evidence or history of paralysis was mentioned at first, but at times lier gait
had been peculiar. She still complained of vomiting and dizzy spells and became
discouraged with lier progress at home and decided to enter tlie Orange Memorial
Hospital on June 25, 1935, where she had previously been treated.

Giief complaint upon entrance at this time was dizziness, weakness in legs, and
poor vision. The last menstrual period was February, 1935. There was constant

vomiting and the patient had lost 22 pounds in the past seven weeks. During this

time her legs became weaker and she stated that when she went to walk slie felt

as though "her feet were stuck to the ground but that after getting started she

could walk all right except for unsteadiness."

She also had many dizzy spells and during these spells she saw clouds of smoke
liefore her eyes and became numb over different parts of the body. She also sufliered

the sensation of falling down when the dizzy spells occurred. These symptoms were

similar to those which siie had had during her last pregnancy.

Physical examination at this entrance revealed bilateral papilledema. Pelvic

examination showed uterus about the size of a four months’ pregnancy. Otherwise

general pliysical examination was normal.

Hemoglobin, 60 per cent; erythrocytes, 3,280,000; leucocytes, 8,400; polymorphonu-

clears, 84 per cent; lymphocytes 12 per cent; monocytes, 2 per cent; basophiles, 2 per

cent; occasional anisocytes. Blood chemistry: urea nitrogen, 11.7 mg.; creatinine,

1.2 rag.; sugar, 76.9 mg.; nonprotein nitrogen, 23.4 mg.; chlorides, 0.68 mg.; calcium,

10.5 mg. per 100 c.c. of blood. Blood Wassermann negative.

Neurologic examination demonstrated no sensory changes; no cranial nerve in-

volvement except bilateral second and right eighth. No Lasegue; no Kernig; no

nystagmus. Pupils reacted to light and accommodation. Diagnosis made by consult-

ing neurologist was cerebellar disease; suspecting cerebellar neoplasm.

Brain consultant suggested the following; The cerebellar and tract disorders may

be in the nature of a sclerosis or other degenerative disorder due to faulty nourish-

ment and avitaminosis if cerebellar tumor can be ruled out. He recommended that

treatment of two years ago be repeated with a high vitamin B diet.

A diagnosis of polyneuritis was made by the Obstetrical Staif and treatment

instituted with high vitamin B diet.

Spinal tap was done and was apparently normal. Patient ijiiproved a little at

times but dizziness still persisted. Vomiting was much less.

No evidence of increased intracranial pressure was found. Eyegrounds suggested

vascular disease rather than pressure. Patient still unable to stand. In view of

previous history and present findings the brain consultant felt that the patient’s con-

dition would be improved by termination of j)regnancy.

As patient seemed to be gradually getting worse, it was decided to do a thera-

peutic abortion on July 10, 1935. She still had pains in her legs for several days.

Within two weeks following therapeutic abortion patient was out of bed and was

not so dizzy. Had only slight headache. Within another week she was beginning
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to walk. At the end of three weeks she was feeling well, became more stable every

day, and was walking about. She was allowed to go home on Aug. 2, 1935, and

continue her convalescence at home. Four days after discharge from the hospital,

she was brought back to the clinic for examination and seemed to be improving

rapidly.

Follow-up note in Neurological Clinic showed on Oct. 2, 1935, that patient was

improving, walks three long blocks and then becomes fatigued. Has an occasional

occipital headache, not as frequent nor as severe, attacks of vertigo, objects rotating

in front of her from right to left. Believes she is moving to the left. However, this

sensation is transient. Walks to the left but not as much as formerly. Patient does

not fall any more. Muscle strength is improved, but still fatigues easily. There is

no further speech difficulty, no attacks of fainting and no vomiting.

Diagnosis made by neurologist: polyneuritis of pregnancy with possible eighth

nerve, vestibular nerve or semicircular canal dysfunction.

Examination by otologist on Jan. 6, 1936, showed that the right eardrum had

been practicallj’' destroyed since childhood, but she could hear a loud spoken voice.

The symptoms of dizziness and falling to the left he believed would clear up in time

and that the labyrinthian symptoms are a complication of the polyneuritis.

When seen at home patient looked very well and said she was able to do all of her

housework and take care of her family.

Case 3.—L. C., aged thirty-four years. Patient entered the Orange Memorial

Hospital on Nov. 9, 1934, with a history of having vomited daily since July 16, 1934,

with exception of last two weeks. She continued very weak and feeble and developed

symptoms of psychosis with delirium.

Examination showed a markedly emaciated patient about thirty-four years of age,

gravida i. There were marked exophthalmos and marked dehydration. She had a

positive Stellwag. Thyroid not palpably enlarged. Heart rate regular but rapid.

There was a loud blowing systolic murmur heard over the entire precerdium. Marked

tenderness with spasm over the entire abdomen, greatest in both lower quadrants.

Extremities limp, grossly normal in appearance but with great weakness, and loss of

reflexes.

Past history revealed heart trouble of long standing. The urine contained albumin

l-t-; sugar 2-t-; trace of acetone; few hyaline and granular casts; and numerous pus

cells. Hemoglobin, 75 per cent; erythrocytes, 4,280,000; leucocytes, 11,400; poly-

morphonuclears, 72 per cent; lymphocytes, 28 per cent. Blood chemistry: urea

nitrogen, 13.6; creatinine, 1.1 mg.; sugar, 100 mg.; nonprotein nitrogen, 20 mg.; uric

acid, 1.3 mg.; Wassermann negative.

Pafient was apparently in very poor physical condition, and although slight im-

provement was made following intravenous therapy, patient failed.

Patient was put on a high vitamin B diet, but her condition was apparently too

serious for it to have any ett’ect. A diagnosis of polyneuritis of pregnancy was made.

On November 15 a therapeutic abortion was performed. Patient failed quite rapidly

and died on November 21.

Necropsy findings: Nerve tissue showed degeneration and fibrosis. Spinal cord

showed considerable round cell infiltration. Thyroid and parathyroid showed no

pathologic changes. Clinical diagnosis of polyneuritis of pregnancy was confirmed

by these necropsy findings.

Tliis was apparently a hopeless case having progressed too far for any treatment

to avail. It showed how serious the condition may become.

Case 4.—C. K., aged twenty-four years, colored, entered the Orange Memorial

Hospital on Nov. 12, 1935, because of pernicious vomiting for about three weeks.

She was about two months pregnant. Almost no food or fluids had been retained
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for the past two weeks, and she had been confined to bed for the past week. Eecently
vomitus had been dark as well as her urine. Pulse was rapid and weak. Patient very
lethargic. Blood pressure 85/55. No heart murmurs.

Her social background is good. She is unusually well educated.

Examination showed a single girl, twenty-four years of age, weU nourished and
well developed. The sclera of the eyes w'ere markedly jaundiced. Heart was ap-
parently normal. Pelvic examination showed uterus the size of a two months’ preg-

nancy with marked general tenderness. Eeflexes were hypotonic. Urinalysis showed
albumin 1-f; bile 1-f-j occasional granular casts and red cells; few pus cells and in-

numerable epithelium. Hemoglobin, 85 per cent; erythrocytes, 4,100,000; leucocytes,

32,950 and 20,000; polymorphonnclears, 84 per cent; lymphocytes, 14 per cent;

mononuclear lymphocytes, 2 per cent. Blood chemistry: urea nitrogen, 13.5 mg.;
creatinine, 1.2 mg.; sugar, 181 mg., 121 mg., and 86 mg.; nonprotein nitrogen, 65

mg., 110 mg., and 27 mg.; uric acid, 16 mg., 6.1 mg., and 2.5 mg.; icterus index,

20 mg. and 13 mg. Spinal fluid cell count negative, globulin negative, spinal fluid

and blood Wassermann negative; sugar, 76 mg.; colloidal gold negative and
pressure, 9 mm.

Patient treated for pernicious vomiting. As she seemed to be failing rapidly daily

in spite of treatment, a theraiDCutic abortion was performed on November 18.

Patient continued to vomit, and was in very poor condition requiring intravenous

medication. She was apathetic, uncooperative, incoherent, and disoriented.

Patient was given a hypodcrmoclysis daily. Also a diet rich in vitamin B. Con-

dition gradually improved but patient continued to be mentally disturbed. She was

able to sit up out of bed but was unable to stand. Was quite irrational at times,

especially at night.

On December 9 she was able to take a step or tw'o with the support of two assist-

ants, but lier legs would give out under lier. She gradually improved but left the

hospital on December 15 against advice to convalesce at home.

Summary of neurologist’s report: Hyperactive tendon reflexes in upper ex-

tremities with diminished tendon reflexes in lower limbs. Babinski E±. Lasagnes

questionable, abdominals absent. Muscle weakness more marked in lower extremities

with diminished tactile and pain sense in lower limbs more marked peripherally. Im-

pression, polyneuritis of pregnancy.

When seen at home on December 26 patient was able to walk about room resting

lightly on pieces of furniture.

Ten days later patient had been for a walk holding her mother’s arm. The only

difficulty she had in walking was in going downstairs.

DISCUSSION

A study of these four cases gives several impressions.

1. Polyneuritis of pregnancy is a serious condition.

2. Wliile it is probably due to a dietary deficiency, especially a lack of vitamin

B, it may be caused also by an autointoxication of pregnancy.

”3. The nervous symptoms are many and varied and laboratory tests give very little

aid to diagnosis. The main symptoms are incoordination of muscles vuth progressive

weakness in the muscles of the lower extremities following excessive vomiting of

pregnancy. Mental symptoms are usually present.

4. Wliile there are a few cures reported by the use of a diet rich in vitamin B,

the condition is so serious that it seems advisable in cases of any severity to termi-

nate pregnancy as well before nerve degeneration has occurred.

5. The use of vitamin B is advisable as a preventive in cases of pregnancy with

much vomiting or malnutrition.
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144 Harrison Street

ENDOMETRIOSIS DURING THE FINAL MONTH
OP PREGNANCY

Marked Decidual Reaction About Endometriosis Nodules

IN THE PrEPERITONEAL Pat

H. J. Olson, and G. H. Hansmann, Milwaukee, Wis.

(From the Columbia and MihoauLee Children’s Hospitals)

D ecidual reaction immediately beneatli tlie peritoneal mesotlielium of the

lower abdomen has been established since the comprehensive review, and care-

ful study of the subject by Taussig.i A similar reaction which apparently occurs

in embryonal remnants of mullerian tissue of the urogenital apparatusi has

occasionally been observed in the cervix, the upper vagina and the rectovaginal

septum. The occurrence of decidua in the proximity of an ectopic implantation of

an ovum has also been observed. Less certain is the proposition that decidua may,

form in a nonpregnant individual due to peritoneal irritation. That there may

occasionally be swelling of stroma cells in ectopic endometrium . during the

progestin phase of the menstrual cycle seems likely. However, such changes have not

been emphasized or pictured in the literature containing lesions which appear to

bo ectopic endometrial tissue considered in the numerous contributions on the subject.

The above aspects of endometriosis have recently been reviewed by Weller,8 and

they need not be considered in detail here.

On the other hand the study of nddelj' disseminated fragments of ectopic

endometrium stimulated bj' hormones during a normal pregnancy has received scant

attention. GeipeD noted decidual reaction in the pelvic Ijunph nodes. In some of the

nodes so involved the decidua was arranged about ductlike spaces. He did not

designate the lesions as endometriosis of lymph nodes^ during pregnancy, an inter-

pretation which today would seem the most probable. Sampsons stated that he

lias recognized four cases of decidual reaction in endometriosis during pregnancy.

One of the pregnancies was ectopic and the other three were associated with a

mj’omatous uteri. Haufler-* studied the tissue from a patient who developed

a peritonitis from the invasion of the wall of the upper ileum by an endometrial

implant. Tlie woman was pregnant, and there was a marked decidual reaction

about the endometrial glands. Schaaningc reported a case of endometriosis with

decidual transformation in the ovary of a pregnant woman. From this review it

would appear that further studj' of disseminated fragments of endometrium remote

from the implanted fetus would seem advisable. Here wo wish to cliaractcnze

disseminated endometrial implants over a large area and picture the proportions
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wliicli the decidual reaction niaj- assume about the glands of the implanted frag-
ments. The gross study was made, and the tissue obtained during a cesarean section
at term for histologic study.

CLINICAL REPORT

Mrs. J. 11., a primipara, aged forty-one, was admitted to the hospital on November
29 with a history of membranes having ruptured at home. Tlie patient rvas a well-

nourished female, pregnant at full term. A physical examination showed heart and
lungs normal. Laboratory findings revealed the urine to be negative for albumin

and sugar. The blood pressure was llS/74.

After a fourteen-hour test of labor, a low cesarean section was done because of

a contracted funnel type pelvis. On opening the abdomen there was a small amount
of straw-colored fluid. There were many shotty tubercle-like lesions in the peri-

toneum of the lower uterine segment extending anteriorly into the vesicouterine

space. These tubercles were diffuse and rather widely separated and found to involve

also the peritoneum of the broad ligament laterally with a few scattered over the

Fig. 1.—Photomicrograph (X20) illustrating the position and frequency of the lesion.

surface of the tubes. The ovaries were of normal size and perfectly smooth. The

fimbriae of the ttrbes were not adlrerent and the luminae were apparently open.

Owing to the escape of blood and amniotic fluid, it was impossible to examine

carefully the pouch of Douglas. No tubercles were observed in that region. The

uterus showed a thickening of the muscular wall and a rather fibrous consistency

with several small intramural leiomyomas in the region of the fundus. A section of

the peritoneum over the uterus and that in the bladder flap below was removed

for study.

The patient had a normal postpartum course in the hospital and was allowed to

go home on the fourteenth day after operation. The abdominal wall healed by

primary union. She was examined about six weeks after delivery. A uterus normal

in size was found in the anteromid position. The adnexa were normal, and there

was no thickening of the rectovaginal septum as elicited by rectovaginal examina-

tion. The vaginal vault was normal and the cervix was normal in appearance. The

patient appeared in good health, and she had no complaints.

Patholoffic Examination: There were three pieces of tissue consisting of

peritoneum and preperitoneal fat. One piece appeared to be thin peritoneum in

which small gray translucent nodules about 2 mm. in diameter were observed. The
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remaining two pieces were of muck thickened, grayish white peritoneum which

had a considerable amount of hemorrhage in the preperitoneal fat. The histologic

examination showed lesions both on and quite deep beneath the peritoneum. The

number and position are shown in Fig. 1. The structure of the individual lesion was

that of quiescent endometrial glands, surrounded by a wide collar of decidual cells.

The cells had large, pale pink staining nucleoli. The pink ectoplasm of adjacent

cells fitted closely together, giving the structure a tiled effect. Tlie cells of the

endometrial glands varied from low columnar to cuboidal. Tliere had been recent

hemorrhage about some of the lesions. There w’as no somatic reaction to the

ectopic endometrium as would be evidenced by old hemorrhage and fibrosis.

Curiously enough a few of the endometrial glands had no decidua about them and

small nests of decidua, unassociated with endometrial glands, were found throughout

the fat.

Pig-. 2.—Photomicrograpli (X200).
decidual cells encircling an endometrial

Fig. 3 .—Photomicrograph ( X 1

0

0 0 )

.

and the large decidual cells.

Pig. 3.

Note the wide collars of closely packed
gland.

Note flattened cells of an endometrial gland

COMMENT

The patient, a primipara, forty-one years of ago had been married eight years.

There had been no manipulation wliich wms designed to relieve the eight years of

apparent sterility. There had been no operation upon the genital apparatus. !No

pelvic pathology or misplacement of llic internal genitalia suggested interference

with normal menstrual physiology. No clinical signs or symptoms suggestive

of endometriosis which antedated the pregnancy were elicited. The lack of fibro-

blastic reaction about and the absence of old blood pigment in the lesions would

indicate a rather recent development of the widespread lesions consistent with the

duration of the pregnancy.

The lesions appeared to be endometrial in origin. The dissemination was along

the route of the uterine lymphatics. Often the location of the lesions was deep in
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the preperitoneal fat and did not involve the overlying peritoneal mesothelium. The
marked development of decidua paralleled the development of decidua in miillerian
stroma rather than the decidual reaction occasioned by the reaction of the
peritoneum to female sex hormones or nonspecific irritation of the peritoneum.
The above facts indicated endometrial implants spread bj' the lymphatic route.
A regional lymifii node was not obtained. The most logical interpretation of these
observations would seem to be that the dissemination occurred througli tlie cliannel.?

of the lymphatics opened by the implantation and growth of a recent ovum.
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A FORTY-NINE-POUND RETROPERITONEAL CYSTIC FIBROID

Howard Edward Lindeman, M.D., New York, N. Y.

1

DESIRE to report this case not only because of the large size of the tumor but

also because of its peculiar extraperitoneal development and tlie operative diffi-

culties encountered.

Mrs. E. J. (Fig. 1), aged thirty-six, married, white, presented herself at my office

Aug, 20, 1934, Sire had had an appendectomy for acute gangrenous appendicitis six

years before, at wliich time the surgeon informed her that she ‘ ‘ had a fibroid beliind

tlie uterus” which he considered inadvisable to remove because of the condition of

the appendix. At the same time ”a cyst was accidentally ruptured and removed.”

Menstruation began at twelve, was alwmj's regular, four-weekly, of five days ’ dura-

tion, moderately profuse, and occasionally accompanied by cramps. Her last period

occurred August 12. Slie had been married over fourteen years, had had six induced

abortions early in pregnancy, the last nearly thirteen years ago. TJiere had been no

pregnancy since.

Since the former operation the patient has noticed progressive enlargement of the

abdomen to its present size. Of late she has had considerable abdominal pain and

lias been practically confined to bed because of the size of the abdomen and extreme

discomfort. Except for a slight vaginal discharge and moderate constipation, there

have been no pelvic symptoms. At no time has there been meno- or metrorrliagia.

On physical examination the patient did not appear acutely ill but very' uncom-

fortable and severely' handicapped by' the size of the abdomen. Her weight was 243

pounds. The general examination was essentially negative; heart and lungs w'ere

normal; blood pressure was 130 systolic, 95 diastolic; hemoglobin SO per cent; urine,

temperature, pulse, and respiration normal.

The abdomen was huge. Tlie largest circumference was fifty-five and one-half

inches and the distance from symphysis to ensiform was twenty'-four and three-

fourths inches. In the right lower quadrant was the well-healed appendectomy scar.

The abdomen contained a large cy'stic mass and a distinct fluid wave could be elicited.

The vulva and vagina were normal. The cervix was crowded high up behind the

symphysis where it could be felt but not seen. The body of the uterus could not be

made out, but behind the cervix was the lower pole of a cy'stic mass which completely'
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filled the pelvis and abdomen and bulged out the culdesae similar to a large pelvic

abscess. A distinct fluid wave was elicited. A preoperative diagnosis of large

ovarian cyst was made, and the patient was referred to the Mount Sinai Hospital for

operation.

On August 23 the operation was performed under gas ether anesthesia. A seven-

inch left paramedian incision was made and the abdomen was opened. The large

mass was at’ once encountered. It felt cystic but did not have the characteristic

appearance of the usual large cysts. Hone of the other abdominal contents could be

seen. On manual exploration this mass was found free all around its upper third

and also along its right side, except for a few adhesions at the site of the appendec-

tomy, well dorni into the pelvis where the uterus could be felt. This and the right

adnexa were crowded over against the right pelvic wall deep in the pelvis, and the

uterus was rotated so that its transverse diameter lay anteroposteriorly. The hand

could not be iiassed down behind the mass below its upper third. It was equally im-

Pig:. 1.—^Views of patient immediately before operation.

2iossible to pass the hand between it and the abdominal wall anywhere on the left

side between the upper third and the lower pole. The tumor was immovably fixed m
the abdomen, and delivery was impossible.

A large trocar was introduced into the tumor directly under the incision, and a

little more than three and onc-half gallons of port-wine-colored fluid was drawn oft.

The mass shrank considerably, but its walls were too thick to permit a complete

collapse, and it still retained much of its original shape and about one-half of its

original size. The adhesions to tlie right were divided, and the mass was lifted some-

wluit to the left, exposing the uterus. The right infundibulopelvic and round liga-

ments were sutured and divided, leaving the right adnexa. The bladder was pushed

down, the right uterine vessels were secured and divided, and the cervix was cut

across. The left uterine vessels could not be seen, but as they were cut across, the

bleeding points were caught and tied. This freed the lower pole of the mass and

enabled us to raise it with the uterus from the pelvis and swing it to the left. The

distorted anatomic relations were then ascertained (Fig. 2). The tumor arose
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Fig. 2.—Diagrammatic cross-section through the pelvis belo-\v tlie level of the
promontory. Peritoneum in dotted lines.

Fig. 3.—Diagrammatic cross-section through the abdomen above the level of the
promontory. Peritoneum in dotted lines.
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by a pedicle, tliree-foiirths of an inch thick, from just below and behind the left

uterine horn. It had developed between the layers of the left broad ligament, sepa-

rating them widely, and had then stripped up the peritoneum from the entire left and

posterior walls of the pelvis and abdomen to well above tlie pelvic brim. The left

tube and round ligament coursed downward and around the lower pole. As the tumor

extended further, it insinuated itself between the layers of the mesosigmoid and raised

them and the parietal peritoneum from the posterior and left abdominal wall, so

that the left layer of the mesosigmoid passed forward over the tumor and was

reflected from it to the left abdominal wall in the anterior axillary line (Fig. 3).

The sigmoid and its blood vessels lay in the wall of the tumor well over to the

right side, and the right layer of the mesosigmoid passed from the tumor to the

posterior abdominal wall considerably to the right of the midline. There was no

plane of cleavage between the bowel and the tumor.

A long incision was made in the peritoneal covering of the tumor about one

and one-half inches in front of the sigmoid, and by sharp and blunt dissection

the bowel and its blood vessels were freed. There was profuse bleeding and many

vessels had to be clamped and cut. The possibility of damage to the blood supply

of the sigmoid was considered, but as tlie intestine showed no change in color by

the end of the operation, we felt reassured. The tumor was then peeled off from

the posterior and lateral walls of the pelvis and abdomen, dividing the peritoneal

reflections as they were encountered. This left a large raw area on the posterior

and left lateral pelvic and abdominal walls where the left ureter and the bifurcation

of the aorta and iliac vessels could be seen plainly. A one-inch incision was made

in the posterior vaginal wall, and two pieces of iodoform gauze were pushed through

into the vagina to drain this raw area and the parametrial regions. Peritonization

was easily accomplished, as there was much redundant peritoneum and the sigmoid

could be swung back into its normal position where it covered much of the raw

area. The abdominal wound was closed in lajmrs with a small strip of rubber

dam drain down to the aponeurosis through the lower angle of the wound.

At the conclusion of the operation the patient was moderately shocked but rallied

quickly after a 500 c.c. transfusion, given immediately after her return to bed.

Next day the hemoglobin registered 55 per cent, a drop of 25 per cent notwith-

standing the transfusion. Her subsequent recovery was uneventful, she w'as out

of bed on the fourteenth day and discharged on the seventeenth day. About a month

later, she had a moderately severe attack of cholecystitis and several milder attacks

since, which subsided under medical treatment.

When last seen, on Dec. 14, 1935, the patient was perfectly well, the wound was

firmly healed, the cervical stump was freely movable, and there w'as no tenderness

in the pelvis. Her weight was 244 pounds. The abdomen was markedly pendulous,

and she is obliged to wear a specially fitted supporting corset.

Calculation of the Weight of the Tumor

Fluid drained off by trocar
Fluid retained in cyst
Fluid spilled (approx.)
Fluid in small cysts

3% gallons

3 quarts
1% pints

1 pint

448 fluid ounces

96 fluid ounces

24 fluid ounces

16 fluid ounces

Total quantity of fluid 584 fluid ounces

584 fluid ounces = 641 ounces avoirdupois
Specific gravity of the fluid = 1.024

Correction for specific gravity, 641 x 1.024 = 656 ounces = 41.0 pounds

Weight of the empty shell 8.5 pounds

Total weight of the tumor 49.5 pounds
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ABDOMINAL PREGNANCY AT TERM WITH DELIVERY
OF A NORMAL LIVING CHILD

B. B. Woods, A.M., M.D., Augusta, Ga.

(From the Department of Obstetrics, University of Georgia School of Medicine)

1 N THBIB comprehensive review of the literature of abdominal pregnancy, Cornell

and Lash* (1933) report that in 86 cases in which the baby was born after the

sixth month of gestation, the infant mortality was 22 per cent, whereas in the

60 cases in which the baby was bom alive in the eighth and ninth months of preg-

nancy, it was about 35 per cent. Therefore, we feel that the presentation of anotlier

such unusual case is timely, more especially since the aforementioned authors

report that deformities were quite common, many babies having more than one tj'pe.

The maternal mortality was 14.3 per cent (34 cases) in the 236 cases gleaned

from the literature, their private cases and the records of the Cook County Hospital.

Peritonitis and shock accounted for 25 of the 34 deaths. We concur with the

authors in believing that the mortality can be lowered greatly if we desist from

interfering with the placenta. Packing with or without marsupialization will give

the best results. Although hemorrhage may occur and prove fatal, as the placenta

separates or disintegrates, it is far safer to leave the placenta alone, as this accident

is rare.

In the reported cases, only 35 per cent were diagnosed correctly before operation

and in this case the great distention interfered with an accurate examination. The

presence of a mass in the lower abdomen which appeared like a distended bladder,

and which did not disappear after catheterization should have assisted us in making

a diagnosis, and finding the uterus separate from the fetus. The cervix was high,

patent (because it had been previously dilated), and made one feel that labor

had not progressed, because something was interfering with engagement, as well as

causing intestinal obstruction.

M. L. P., 66814, negro female, aged nineteen years, admitted to the University

Hospital from a rural district at 4:00 p.M. Jan. 8, 1935, with temperature 99, pulse

140, and respiration 26.

Primigravida apparently near term, gave liistory of having had abdominal pains

for past eighty hours, which were thought to be labor pains. Engagement had not

ensued, no progress had been made even with administration of castor oil, and

attempted insertion of catheter. Mild distention with symptoms of intestinal ob-

struction was found. A history of a tedious pregnancy, fraught with ill licalth,

excessive nausea and vomiting, continuous right-sided pain and umbilical pain

(which at no time was knifelike’'), with frequent slight vaginal bleeding, was

elicited.

Admission Examination.—Patient restless with a “fruity odor” to breath. Blood

pressure 110/70, cardiac rhythm regular, pulse thready, hemic murmur present.

Many fetal parts palpable, especially in lower abdomen, giving impression of trans-

verse position, fetal movement felt, and fetal heart sounds elicited. Abdomen dis-

Cornell. Edward L., and Lash, A. F.: Internat. Abst. Sure. (Supplement to Surg.

Gynec. Obst.) .'57: 98, 19SS.
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tended, especially in the epigastrium, very tender throughout, with promiuence in

the lower abdomen simulating a distended bladder which did not disappear after

catheterization. Eectal examination ’showed a cervix with one-finger dilatation, but

no effacement. Urinalysis showed marked acetonuria, otherwise negative. Wliitc

blood count 9,900. Red blood count 2,810,000, Hb. 50 per cent (Sahli). (Poly-

iiiorphonuclears, 92 per cent; lymphocytes, S j)er cent; blood chlorides, 25S mg. per

cent; nonprotein nitrogen, 42 mg. per cent; blood culture, negative.

Patient was given intravenous glucose and normal saline, subcutaneously, as

supportive treatment during the night, and a high colonic irrigation returned clear.

Morphine and other sedatives were administered. Vomiting continued during the

night but was relieved bj' morning when the acidosis was reduced.

Preoperative Course.—At 10:00 a.m. (Jan. 9, 19,35) vaginal examination revealed

a firm cervix which would not retain a catheter, so a small pack was introduced.

Outline of the fundus could not be determined because of abdominal distention.

Surgical consultation agreed that a Porro cesarean section was necessary.

Operative Record.-—The patient was considered a very poor risk, and operation

was ordered to save the baby. Preoperative diagnosis : intestinal obstruction,

possible peritonitis, pregnancy. A long midline incision revealed the abdominal wall

to be very thin. The fetus was found free in the abdominal cavity, the sac having

been ruptured. The peritoneal fluid Avas turbid. There was CAudence of a

generalized peritonitis. The intestines Avere greatly distended and there Averc

masses of fibrinopurulent exudate on the intestinal Avails. The baby Avas quickly

delivered, slightly cyanotic but alive. The placenta Avas apparently OA’er the largo

boAvel and pelvic organs (later shoAvn to be attached only to the uterus and the

region of the right tube). The uterus AA’as about the size of a tAA'ehm AA’eeks’ preg-

nancy. The cord Avas tied, and a marsupialization of the placenta Avas performed.

Simultaneously in the upper left quadrant of the abdomen a jejunostomy was per-

formed. A large Avet dressing was placed over the placenta, and a smaller dressing

placed over the upper incision. The patient left the operating table with A-ery

little change in her condition as gas oxygen anesthesia had been used.

Postoperative Co^irse.—Patient Avas returned to the room and a Levine tube in-

serted through the nose to alloAV for gastric decompression. Fifteen hundred

cubic centimeters of normal saline was administered and within two hours

500 c.c. of citrated blood Avas gh-en. Patient Avas placed immediately under an

oxygen tent, and for the first part of the night appeared to be holding her own.

The overAA-helming toxemia AA-as apparently the cause of death fourteen hours after

operation.

The fetus Avas Avell formed and Aveighed five pounds and tAvo ounces. It left

the hospital at the end of six Aveeks, A\-eighing seven pounds and five ounces. Tlicrc

Avcrc no anomalies and development AA-as perfect. There is no AA’ay of estimatjng

the length of time that the fetus had been free in the abdominal cavity, although

from the exudate and history, one Avould suppose that the onset of labor four

days proA-ious to operation had caused a rupture of the sac AA'ith the subsequent escape

of the fetus into the abdominal caA-ity.

Necropsy Findings.*—Projecting from a surgical incision in the loAA-er mid-

abdomen, there Avas a putrefying saclike structure forming a globular mass 10 cm. in

diameter, from aa-IucIi protruded an umbilical cord. The peritoneal caA’ity contained

some 500 c.c. of turbid, blood-stained, thick fluid, and CA-ery\A'here the peritoneal

surfaces Avere dull and the coils of intc.stine Avere lightly bound by sheets and flakes

of fibrinopurulent e.xudate. TIic projecting sac, attached at its upper part by dense

filirous adhesions to the omentum, AA-as a full-torm gestational sac AA-ith a placenta IS

cm. in diameter, and AA-as bound by fibrous adhesions to the sigmoid colon and seemed

•Necropsy report by Dr, Edgar R. Fund, Professor of Patliologj".
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to extend into tlie broad ligament on the right side, so that the right ovary in its
onn ligament lay behind tlie sac. Coming off from the sac laterally and posteriorly
was the right tube which lost itself in the wall of the sac. Other than congestion
there was nothing unusual about the left tube and ovary.

The cervix was soft and dilated, and the uterus measured 11 cm. by 7 cm.
The endometrial surface was congested, cloud}', and shaggy. The right cornu was
considerably stretched and the musculature of the uterus at the cornu lost itself in
the gestation sac. The placenta was not detached and was apparently fixed to tlie

structures of the right broad ligament, including the tube and the wall of the cornu
of the uterus.

Microscopic examination of the gestational sac revealed a hollow viscus contain-
ing hypertrophied smooth muscle; the pregnancy therefore lay in the mural part
of the isthmus of the tube. Suppurative inflammation of the uterine endometrium
and of the gestational sac was found.

DIABETES COMPLICATING PREGNANCY

Carl IT. Ill, M.D., Newark, N. J.

r\ lABETES complicating pregnancy since the advent of insulin has very mate-

rially changed the outlook for mother and baby to such an extent that adding

•my ex'iieriences with two severe diabetic individuals would seem not to be remiss.

Case 1,—Mrs. B., aged twenty-seven, para ii, gr. 0, first consulted me on June 15,

1934. Last period March 16, 1934. Diabetes was first recognized in October, 1931.

She was immediately hospitalized, blood sugar 222 mg.; she was given a diet of

protein 68, fats 101, carbohydrates 122., calories 1,669; weight was 104V^ pounds;

30 units of insulin per day. She left the hospital after a week, went home, and im-

mediately became j)regnant and was aborted. She was constantly watched from then

on. Weight came up to normal, 115 to 120 pounds, and frequent blood sugars read

from normal to 175 mg. In December, 1933, she went into coma; blood sugar was

404 mg. From then on, until she became pregnant, she received from 40 to 60 units

of insulin per day, frequently showing slight shock and at times drowsiness. She

had the usual childhood diseases; her appendix and tonsils had been removed. There

IS no history of diabetes in the family. Examination showed a normal female type

pelvis of good measurements
;
head, heart, lungs, and abdomen normal

;
a very healthy

looking girl weighing 140 pounds. She had a veiy uneventful pregnancy, her blood

pressure was always normal, and she showed no albumin in her urine. At five months

she went into severe insulin slioek, requiring intravenous glucose. Her diet, during

her whole pregnancy, was kept constant. Her insulin requirements, during the first

trimester, were about 40 units a day; during the second trimester, about 30 units; and

during the third, about 50 units per day. Her basal metabolism rate was plus 5.

Two weeks before term, due to a large baby, labor was started. Her weight was 159

pounds, blood pressure 120/60, urine, no albumin nor sugar. Quinine and castor oil

were given, followed by a hot enema and six three-minute doses of pituitrin at

twenty-minute intervals. This did not start labor, so her membranes were ruptured.

Labor started immediately. The urine was examined every hour for sugar, diacetic

acid and acetone, and, was always negative. During her whole labor of ten hours,

she was on the verge of insulin shock, requiring the juice of two dozen oranges. And,

although she ate her normal supper during this time, only seven units of insulin were

given. Her blood sugar, just before supper, after four hours in labor, u as but 1 9 mg.

When she was fully dilated, a male child weighing S pounds 5 ounces was delivered
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by low forceps, L.O.A. The puerperium was entirely normal, blood sugar six hours

after labor was 383 mg., and insulin requirements about 40 units per day. The baby

had to be put in a respirator to start breathing. The baby did very well, was back to

birth weight in twelve days. Repeated urine tests of the baby showed no sugar.

This patient is now, six months after birth of baby, still taking 40 units of insulin.

Case 2.—Mrs. E., aged twenty years, was first seen by me on Nov. 16, 1934. Her

last period was Sept. 7, 1934. She has had diabetes for the past ten years. At first

her blood sugar was 265 mg., vith 17.5 per cent sugar in her urine, and 2-i)lus

acetone. On a low caloric (800) and low carbohydrate (62) diet, which was used in

those days, 24 units of insulin kept her sugar free. All during her childliood she had

taken large doses of insulin, sometimes as high as 75 and SO units a day. Her blood

sugar has gone as high as 440 mg., and frequently over 300 mg.

Her grandfather died of diabetes at the age of seventy years and no other mem-

ber of a large family has it. Her iiast historj' was negative except for childhood

diseases. Physical examination showed nothing abnormal, blood pressure 110/60,

weight 130 pounds, blood sugar 348 mg.; she is taking 54 units of insulin per day.

Just before her pregnancy she was taking between 48 and 55 units per day. Her

basal metabolism rate was plus 7. During her pregnancy her diet was kept constant

and insulin requirements stayed the same. At five months she went into diabetic

coma; 140 units of insulin in twelve hours, plus intravenous sugar, etc., brought

relief. Tliirty-three weeks after her last menstruation she weighed 139% pounds.

Blood pressure 120/60. Baby was small and breech presenting. She suddenly went

into labor and one and one-half hours after first pain, and ivith only twenty minutes

in the hospital, almost precipitated a sireniform monster. This lived for one hour.

Immediately after labor her blood sugar was 142 mg., urine negative. She had

a very uneventful puerperium; stayed on same diet and used same amount of in-

sulin, wMch she is still doing.

I would also like to report a case of pseudodiabetes wliich cleared up immediately

after insulin was stopped. Mrs. C., aged twenty-nine years, para i, gr. 0, menstruated

last Nov. 20, 1933. She first consulted me on June 18, 1934, with a history of hav-

ing sugar in her urine for the past three months. For some reason a blood sugar

was not taken, but she was given gradually increasing doses of insulin until she

was taking 30 units per day and was on a restricted carbohydrate diet. She showed

o-plus sugar in her urine. She had lost ten pounds during the last two weeks, was

quite drowsy and reacted poorly to mental stimuli. She was immediately referred

for a diabetic check-up; showed a blood sugar of 83 mg. After a few days of

heavy carbohydrate diet her blood sugar was 85 mg., after, of course, stopping her

insulin. There was some glucose, but mainly lactose in her urine. Later, sugar

practically disappeared from her urine and she w^ent to term, delivering uneventfully.

Postpartum she showed no sugar in her urine and had a normal blood sugar on a

regular diet. According to Bowcock and Greene, glycosuria does not carry •with it a

potential diabetic tendency-. This case seems to illustrate tliis because on repeated

urinary examinations, since her delivery-, she has shown no sugar.

SUMMARY

1. Two severe cases of diabetes -were carried through pregnancy and delivered

normally.

2. Diabetes, like so many- other medical complications in obstetrics, must be care-

fully treated and the pregnancy -n-ill take care of itself.

3. These two cases show that hy-poglycemia is more to be feared than coma.

4. A severe case of renal glycosuria, unfortunately treated with insulin, is also

reported.



A NEW AND EFFICIENT METHOD OF INFANT CIECUMCISION
D. A. Calhoun-, M.D., Troy, N. Y.

PINIONS vary as to the advisability of doing a circumcision on newborn babies.
The operation is not indicated if the foreskin can be easilv and thoroughly

retracted, but subsequent operation is verj- often necessary because the retraction and
cleansing is neglected by the mother after the infant goes home. It is, therefore,
safe to say that under the prevailing conditions circumcision should be done before
the baby leaves the hospital; subsequent attention is then unnecessary.

The ideal circumcision is one that can be done in the shortest time, with a mini-
mum of trauma and pain; without sutures, and an absolute liemostasis. These quali-

tieations together with a good end-result constitute an ideal surgical procedure.

Let me present the technic for such an operation wiiich can be done any day
before the infant goes home, one wiiich not only fulfills all the above requirements,

but can also be completed in about four minutes.

Preceded by proper personal surgical cleanliness, the penis is thoroughly cleansed

with green soap and water. The tip of the foreskin is grasped laterally by small

PEN 1 S

GL ANS
FORESKIN

bone cutting

FORCEP

PREPUCE

RUBBER DAM. X14I6

mosquito forceps and enough traction is made to allow a thorough breaking up of the

adhesions under the prepuce with any blunt instrument. Care that the adhesions are

thorouglily broken up is essential, and adds to the success of the operation. Hold-

ing the two forceps in the left hand and exerting traction on the foreskin, a strip

of rubber dam is inserted underneath and carried to the corona of the glans and

left in situ. The rubber is three-fourths of an inch wide and two inches long. The

thumb and forefinger can then easily force back the glans and identify the location

of its tip. The bone forceps wnth its V-shaped surface toward the baby is applied

just distal to the glans and closed tightly for three minutes. There is a momentary'

pain experienced by the baby at this point, but it lasts only a few seconds. After

three minutes the superfluous tissue is severed with a sharp scalpel just distal to the

instrument. After the forceps is removed the cut edge end of the rubber dam is

seen to have separated the compressed tissues and the glans is exposed to view. "With-

drawal of the remaining rubber causes the foreskin to retract upward and over the

glans with its mucous membrane and skin edges sealed together throughout its cir-

cumference. No hemorrhage is present.

The after-care consists of a sterile dry dressing, and the parts should be kept as

dry as possible until healing is complete. This usually requires only a few days.

2144 PirrH Aveote
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DECIDUA POLYPOSA WITH ABNOEMAL ADHESIONS^'

Julius Lebovitz, M.D., Woodside, N. Y.

'

I

' HE decidual mucous membrane of the pregnant uterus may be tlie seat of many

of tlie diseases that attack the endometrium of the nonpregnant uterus, witli the

exception that in the pregnant uterus tlie lesions and the histologic changes are modi-

jded incident to pregnancy. They often manifest themselves, liowever, in an

exaggerated form due to the enormous liyperplasia of the decidual endometrium,

which is an exaggeration of hyperplasia which occurs normally in the early months

of pregnancy, in which tlie decidua instead of liecoming thinner, as is normally the

case, increases to considerable proportions. Another form of endometrial decidua

change is the polypoid liyperplasia of the decidua. The decidua may show polyplike

excrescences or projections of the entire hj’^jierplastic endometrium or of limited

areas.

Virchow was first to describe this condition in 1861, which he called decidua

tuberosa and he considered it syphilitic in origin. In other cases, however, no cause

whatsoever could be discovered, but probably there is a preexisting chronic endome-

trial affection that would account for it.

Schroeder also described this condition and observed that it usually ended in a

miscarriage at the second or fourth month. Occasionally the pregnancy may be

carried to term. Sometimes in abortion or labor the thickened decidua may cause

abnormalities in the separation of the placenta and, incidentally, profuse hemorrhages.

Hyulasy compiled about 100 cases. He believed that syphilis is an etiologic factor

and also noticed disturbances in the separation of the placenta. Bulius holds, how-

ever, that it occurs very rarely, and Williams stated that he has never seen such a

case in his practice.

To illustrate the abnormalities in the separation of the placenta and the result

of the profuse bleeding, I desire to present this ca.se.

Patient, aged thirty-five years, family history negative. She had had the usual

childhood diseases. Moderate habits. She started to menstruate when twelve years

old, and after menstruation was established, it recurred at twenty-eight-daj' intervals

lasting from three to five days. No history of any disturbance at any time. She has

one child seven years old which was delivered instrumentally after a rather difiicult

labor. The postpartum convalescence Avas prolonged. She stayed in the hospital

eighteen days after delivery. No conception for seven years. She Avas seen about the

middle of February. The last menstruation Avas on Nov. 10, Upon bimanual

examination, about a three months’ pregnancy AA-as found. On the tAA'entieth of

March, the patient gave a history of intermittent bleeding for the last fi'’e diiys,

during Avhich time she passed clots. On bimanual examination I found that the

cerAux A\-as 2% fingers open, and the uterus AA-as about the size of a four months’ preg-

nancy. Temperature 98.6°, pulse 84, no abdominal tenderness, moderate bleeding

from the cerA-ix. Patient Avas removed to the MidtoAvn Hospital, Avhere a curettage

AA-as performed under N.O -f O, anesthesia. The remoA-ed placenta Avas beet colored.

Tlie vagina AA'as packed Avith iodoform gauze. The p.atient stayed in the hospital

•Head before tlie Section on Obstetric.s .and Gynccoloprj- of tbe Medic.al Society of

tlie County of Queens, April 19, 1(135.
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al3out. four days; slie liad no temperature and made an uneventful recovery. She
nas discharged on the twenty-fourth of March. There was slight oozing for the first

two days, after which it stopped. The pathologic report of the specimen is as fol-

lows :

Microscopic section showed among the clots, bits of decidual cell as well as
numerous chorionic villi.

Patient was well after this. About two months later her menstruation returned,

ihe menstruation Avas very profuse and lasted about ten days. Tlie next menstrua-
tion began about three Aveeks later and lasted about sixteen days. On bimanual
e.vamination the uterus Avas found in anteflexion, and Avas of normal size someAvhat

hardened. I advised a diagnostic curettage which the patient declined. The folloAv-

ing menstruation became more prolonged lasting from sixteen to tAventy days, Avith

short intermenstrual intervals, and there AA’cre just a few days Avhen patient Avas free

from any bleeding. Finally patient consented to a diagnostic curettage, and on the

eighteenth of August, 1934, she was again admitted to the MidtoAvn Hospital. On
curetting, in the right corner of the uterus I found a somewhat hardened mass about

the size of a hazelnut; it Avas intimately adherent to the uterine Avail, Avhich upon

curetting bled profusely. The vagina was packed with iodoform gauze. The path-

ologic report of the curetting Avas as follows:

Tissue consisted largely of placental tissue which underwent necrosis, and there

Avere a few portions of endometrium with normal cells and rich stroma Avhich Avere

infiltrated by lymphoid cells. There AA-as no cA’idence of malignant change of endo-

metrium or placenta.

After curetting, the patient stopped bleeding for the next four days. On the

tAventy-fourth of August the patient started to hemorrhage. This raised the ques-

tion of tlie diagnosis. My impression AA’as that in spite of the negative pathologic re-

port of this curetting, there AA-as still the possibility of the existence of a chorion-

epithelioma or an intramural fibroid on top of AA-hich a partial adherent placenta

could be present. In vieAv of the cxcessiA-e hemorrhage I decided upon hysterectomy.

By this time the patient’s hemoglobin aaos doAA-n to 45 per cent and the red blood

cells down to two million.

On August 24, I gaA-e the patient a transfusion of SOO c.c. of blood. The next

morning I performed a supraA-aginal hysterectomy, under spinal anesthesia. Upon
opening the abdomen I found the uterus in normal position someAvhat enlarged and

hardened; other peh-ic organs were negath-e. When I opened the specimen I found

a polypoid cystic mass in the right corner of the uterus about the size of a hazelnut

firmly attached to the uterine Avail. The pathologic report about this specimen Avas

as follOAVs:

Gross.—Uterus measured 6 by 5 by 3 cm. In the right coruum Avas a polypoid

mass measuring 1 by 5.1 cm. attached to the mucosa and sharply delimited. It did

not appear to inA-ade the wall, although in one portion there Avas a fibrous core ex-

tending upAA'ard into the mass. On section, cut surface showed numerous large

hemorrhagic cysts.

Microscopic.—The polypoid mass consisted of organizing chorionic A-illi firmly

attached to the uterine Avails, but not filtrated. The blood spaces Avere tremendously

dilated and contained early clots. This region Avas sharply delimited from the

adjacent endometrium. At the edge the endometrium had A-ery markedly dilated

glands, but this changed very rapidly to the normal endometrium found over the

remainder of the uterine caA-ity. The uterine wall had a moderately diffuse fibrosis.

The serosal surface AA-as normal. There AA-as no eA-idence of malignancy either in the

placental remains or in the endometrium.
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Patient made an uneventful recovery and stayed in tlie hospital about ten days

and is at present feeling well.

This case is interesting from the point of view that all possible abnormalities that

a decidua polyposa could present were present in this case, such as interruption of

pregnancy, abnormal adherency of the placenta, and profuse hemorrhages.

49-20 PoRTr-THiRD Avenue

MYXOFIBROSAIlCO]\-IA OF THE OVARY*

C. H. Hixson, M.D., Washington, D. C.

^HE patient (Columbia Hospital, Case 70629) was a white female, aged twenty-

nine years, had been married but now separated. She came into the hospital com-

plaining of enlargement of the abdomen and gave the following history. On April

26, 1934, she noticed a hard, tender lump in her abdomen. A short time later,

she began to have pains in her back. Her abdomen continued to enlarge and the

mass had reached the umbilicus when she entered the hospital on Aug. 7, 1934. She

did not have any symptoms of pregnancy except an amenorrhea. Her last menstrual

period was about April 7 and the period previous was about a year ago. Her men-

struation began when she was ten years old, %vith an interval of from twenty-one to

twenty-eight days, and a duration of seven days. Until about a year ago her periods

were regular. She had one pregnancy seven years ago, which was normal. Tliere

has been frequency of urination for the past two years. There was no history of

previous operations or serious illnesses.

Physical examination revealed a fairly well-nourished female with a normal

temperature, pulse, and respiration. General physical examination was essentially

negative. The abdomen contained a large, firm, tender and slightly movable mass ex-

tending to the umbilicus which, on vaginal examination was found nearly filling the

pelvis. It was diagnosed as a leiomyoma of the uterus. She was operated upon on

the ninth of August and found to have a large tumor of the right ovary, adherent to

the uterus, which was pushed backward and to the left. The adhesions were

separated easily, and the tumor was dissected from its peritoneal covering and

removed together with the tube.

The pathologic report was:

Gross Examination .—The specimen was a large, relatively soft ovarian tumor,

measuring 17 by 16 bj' 10 cm. in its greatest dimensions. The sectioned surfaces were

very' moist, glistening, and soft with multiple cy'stic cavities filled with clear fluid.

Microscopic Examination .—Tlie tumor was composed of very small spindle- and

stellate-shaped cells with small, dense, irregularly shaped nuclei and fairly evenly

distributed nuclear chromatin. The cytoplasmic boundaries were indistinct, and

there was a considerable amount of loose fibrillar intercellular stroma. In some areas

the myxomatous appearance was more prominent than in others. ^Mitoses were

relatively infrequent.

Diagnosis.—Myxofibrosarcoma.

Although the histologic appearance of this tumor was that of a fibrosarcoma with

myxomatous degeneration, the clinical course should be favorable unless adhesions

were present. If the tumor was adherent to the surrounding structures local recur-

rence may be expected.

*Prc.sentod at a meetin!? of the Washington Gynecological Society, November 2.1,

1935.
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The postoperative course was febrile, the temperature reacliing 104° about two
weeks after operation. She was very weak and a blood transfusion was given. The
febrile curve gradually receded and her strength gradually increased. She was dis-

charged on Sept. 5, 1934, and referred to Garfield Hospital for x-ray treatment.
She received treatments from Sept. 22 to Oct. 11, 1934, over anterior and posterior

portals of pelvis, duration eleven minutes, 200 roentgen units, 200 kilovolts at 50 cm.

Fig. 2.

distance. She received twenty of these treatments over an area of 20 cm. square, to

the blistering stage. At the beginning of the treatment, an Aschlieim-Zondek test

was positive.

On the twelfth of July, 1935, she returned to the hospital x-ray department and

was feeling perfectly well. Her weight was 109 pounds, a gain of eleven pounds.

Vaginal examination at this time revealed a movable, cervix, soft, broad ligament

remnants clear, no induration in either side. There were no palpable masses, and

no palpable enlargement of inguinal or other lymph nodes.



ABDOMINAL ANEURYSM'"'

Frederick H. Falls, M.D., Chicago, III.

'

I

'HIS report deals with a colored female, twenty-seven years of age, who came

into the Cook County Hospital on the twentieth of Hovember, saying she had

been sick for two months, and complaining of pain on both sides of the lower

abdomen shooting into the groins. The examining room diagnosis was pelvic abscess.

The temperature was 100° when she entered the ward. It then went up to 102°

and 103°, and she appeared toxic. On abdominal examination there was a tumor

mass on the left side, and on iielvie examination the lower pole of tliis mass could

be felt in the pelvis on the left side. The mass was expansile and jmlsating. Tlie

diagnosis made was abdominal aneurysm. She was transferred to the medical ward

with that diagnosis, and there an x-ray plate was made which confirmed the diag-

nosis. The aneurysm broke and the patient died seventeen days after entering the

hospital. Before slie died there was a progressive paresthesia and anesthesia of

the lower limbs, and pain had been felt in the lower left limb. Blood count showed

2,400,000 red cells, 55 per cent hemoglobin, and 22,000 white cells, which gave rise

to, and supported, the diagnosis of pelvic abscess. The differential count showed

86 per cent polymorphonuclears, 10 per cent lymphocytes, and 4 per cent monocytes.

A'litopsy.—The abdominal cavity contained about 600 c.c. of partially coagulated

blood. Distal to the descending colon and sigmoid, and extending to the midline,

there was a large mass which was covered by peritoneum. It extended into the

pelvis, displacing the lowermost portion of the sigmoid and colon to the right.

The lower one-third of the abdominal aorta contained up to 50 c.c. of clotted blood.

In the left lateral wall there was a defect 13 by S mm. The walls formed a huge

sac measuring 32 cm. in length, 13 cm. in breadth, and 11 cm. anteroposteriorly.

The posterior wall of the sac was formed by the psoas muscle which was infiltrated

by dark brown blood clots.

Aneurysms of the abdominal aorta are relatively rare. At Cook County Hos-

pital there have been 16 aneurj^sms of the abdominal aorta, occurring in both men

and women in the last nine years. ,The total number in women were four or 25

per cent, three colored and one Mexican. In the males there were four white pa-

tients and eight colored. Of the four cases that occurred in women, three were

aneurysms extending into the pelvis. In one ease the iliopsoas muscle formed the

posterior aneurj-smal sac. In another case the aneurysm extended into both com-

mon iliacs, and in a third it extended into the bifurcation of the aorta.

30 HoRTri Michigan Avenue

•Rca4 before the Chicago Gynecological Society, December 20, 1935.
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METASTATIC CAECINOMA TO THE OVARY FROM THE VOCAL
CORD«-^

J. D. Kirshbaum, M.S., M.D., Chicago, III.

(From the Department of Surgical Pathology of the Cool:- County Hospital)

TX a review of the literature and the autoptic records of the Cook County Hos-
pital since 1929, no report was found of metastasis to the ovary from the larynx.

Tills case is unique in that the patient was only twenty years of age when a car-

cinoma of the right vocal cord was detected, and approximately one and a half
years later metastasis occurred to the left ovary.

H. L., aged twenty, an unmarried white female, first entered the Cook County
Hospital, April 5, 1934, complaining of hoarseness for four months. She had no
other complaints and did not appear acutelj’’ ill.

hlxamination of the throat revealed an ulcerated, irregular, infiltrating lesion

of the right vocal cord and ventricular band. A biopsy was taken and revealed

a basal cell carcinoma. The remaining examination was essentially negative. The
blood Wassermann was negative.

Under avertin anesthesia, the right vocal cord and ventricular band were removed

up to the vocal process and the base of the lesion was diathermized. A permanent

tracheotomy was performed. Twelve hundred milligram hours of radium was applied

to tlTe outside of the neck. Eleven days later the patient was discliarged from the

hospital. She returned to the liospital Sept. 30, 1935, approximately eighteen months

later, complaining of a mass in the abdomen. She stated that she felt well following

her tracheotomy until four months ago when she first noticed the mass in her abdo-

men which had been progressively growing larger. Her menstiual periods had

become more frequent and prolonged, lasting eleven days witli an interval of seven

days between periods. The menstrual flow is blacki.sh to brownish in color, stringj’

in character and contains blood clots. Her appetite liad been poor, slie felt weak

and had lost some weight.

Examination revealed a firm smooth tumor 7nass extending for four fingers above

the umbilicus, movable, extending more to the left of the midline and not attached

to the abdominal wall. The tumor mass felt cystic and could be moved to tlie left

ea.sily.

Pelvic examination revealed the uterus to be of normal size and position and

freely movable. The adnexa were difficult to palpate because of the tumor mass.

The heart and lungs were essentially normal.

The diagnosis was made of an ovarian cyst, but metastasis to the abdomen had

to be considered. An x-ray picture of the chest was negative for metastasis.

The patient refused a local anesthesia and ether had to be resorted to, since

gas could not be given through the tracheotomj’- tube.

Operation was performed by Dr. H. Jacicson on the fourth of October through

a midline incision. A few cubic centimeters of clear yellow fluid were seen in the

abdominal cavity, and a disklike mass 12 by 8 by 0 inches was found growing from

the left ovary. The mass was solid and felt rather soft in places. The right ovary

appeared of normal size and unchanged. The patient made a subsequent unevent-

ful recovery.

•Read at a meeting of the Chicago Gynecological Society, December 20, 1935.
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On the fifteenth of October some small cervical lymph nodes on the right side

of the neck were felt and she was, therefore, 'transferred for radium therapy. Ten

radon seeds were inserted into the mass of the neck. On the thirtieth of October

the patient menstruated for three days. She was seen this week and although she

has been receiving deep x-ray therapy to the abdomen, slie lias developed nodules

in the right breast, although the glands in the neck have disappeared.

Pigr. 1.—Photograph of ovary substituted by tumor tissue.

Fig. 2.—Microphotogi’aph showing basal cell carcinoma of the ovary.

Pathologic Examination.—Specimen was an ovary converted into a solid tumor

mass 20 by 17.5 by 7.5 cm., about the size of a large grapefruit. The surface

was smooth purple gray and was encapsulated. Adherent to the surface was -i

tliin-walled patent falloihan tube. In this region the mass fused with an elevated

lobular mass, about the size of a hen ’s egg and corresponded with the original site

of the ovary. On sectioning the mass was found to be solid pale purple tan and

appeared lobulatcd. In the center tliere was a cavity 9 by 4 cm. in diameter and

filled with recent blood. It was lined by smooth purple gray membrane.
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Microscopic examinatioii from various sites revealed a uniform picture. The
tumor was composed of solid alveoli of small cells with liyperchromatic oval to
round nuclei. The alveoli in places were centrally necrotic and were separated
by thick bands of connective tissue. Tliere were numerous mitotic figures noted.

The histologic picture of the tumor of the right vocal cord showed a similar
picture, a basal cell carcinoma.

Diagjws'is

:

metastatic carcinoma of the left ovary, basal cell in type, from the
right vocal cord.

Patient died subsequently and at autopsy metastatic deposits were found in tlie

brain but not in any other organs.

INTERSTITIAL PREGNANCY"^'

A. E. EIanter, M.D., Chicago, III.

1\/r®S. B. G., twenty-five years of age, was admitted on the Gynecologic Service

at Mount Sinai Hospital on Dec. 18, 1935 with a tentative diagnosis of ectopic

pregnancy. Her complaints were backache of two years’ duration, headaches and
dizziness for one month, and a menstrual irregularity.

Her last regular menstrual period was on Sept. 11, 1935. She had no period

in October. On about November 10 the patient began to bleed from the vagina,

the bleeding being profuse accompanied by the passage of clots and lower abdomi-

nal cramps. Tills bleeding lasted for about two weeks. Follomng this the patient

was free of signs of blood for five days after which she again bled, but only a

very slight amount for five days. Since then there has been no bleeding but the

patient has not felt well, having an aggravation of the backache, headaches and

dizziness, and having noted a steady loss of weight.

The past medical and surgical histories were of no particular significance. The

patient had had two full-term normal pregnancies five and two years ago. Previous

menstrual history was normal, the patient menstruating every twenty-eight days,

the period lasting three to four days with no dysmenorrhea. She had been having

some frequency of urination and some loose stools in recent months.

The laboratory investigation revealed a white blood count .of . 6,250 with a GS

per cent polymorphonuclear leucocytic count in the differential. Bed blood count

was 4,410,000. Hemoglobin 75 per cent. The urine had a positive albumin test.

Bimanual palpation revealed a multiparous introitus with a moderate relaxation

of the anterior and posterior vaginal walls. The cervix was soft and presented

a granular erosion of both anterior and posterior lips. The corpus uteri -was in

third 'degree retroversion, somewhat enlarged, and softened. In the right adnexal

region, attached to the right uterine horn, was a mass the size of-

a

small orange

which was firm and not tender. The left adnexal region was negative.

On December 20 exploratory posterior colpotomy was done. When the right

horn of the uterus was delivered through the posterior culdesac a semicystic pur-

plish red mass, the size of a goose egg, was found to occupy the entire cornu of

the uterus and to be continuous with the isthmus of the riglit fallopian tube. This

mass was the interstitial pregnancy on the right side. By the vaginal route the

right horn of the uterus was resected with the cornual mass in situ. The wall of

tlie uterus was closed with two layers of catgut and peritonization was accompUslied

bj' the use of the severed tube and its peritoneum. Curettage revealed a very small

amount of endometrium. The posterior peritoneum and mucosa were closed by

interrupted sutures of chromic catgut.

•Read before the Chicagro Gynecological Societ.v, December 20, 1935.
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Editorial Comment

Carcinogenic and Estrogenic Substances

Cancer research has been greatl.y extended in many directions

since the purification and chemical identification of some of the

carcinogenic substances. The discovery that many of the carcinogenic

substances likewise have estrogenic properties has resulted in mncli

experimental rvork and speculation. The possibility of a deleterious

effect following the administration of estrogenic substances has been

broached by the Council on Pharmacy and Chemistry.*

As pointed out in a recent editoiual in the Journal of ihe American

Medical Association,] the pioneer experiments of Lathrop and Leo

Loeb$ showed that removal of the ovaries reduces the incidence of

mammary cancer, while those of other investigators showed that stimu-

lation of the breasts by estrogeiric hormone favored the growth of ex-

perimerrtal tumors. To draw defirrite or final conclusions from such

type of experinrent and to apply them to the huirran being appears

entirelj’" urrwarrairted, as unwarranted as to consider as cancer the

changes noted hr the repeatedly traumatized cervix of experimental

arrimals stimulated with this type of hormone.

§

Under the local stimulating effect of the sex hormones, the vascu-

larity and lymph supply of breast and pelvic organs is greatly ui-

ereased. That transplanted carreer tissue, therefore, will show an ui-

erease of takes and a more rapid growth in these .sites is reaclify

understandable. Tet it is a far cry from this observation to evaluate

this as specific tumor stimulation. Transplanted breast cancer like-

wise, as long as the cells retain any of the physiologic characters of

mammary' tissue, will also re.spond to an.v of the liormonal mammary

stimuli irrespective of their new location.

The observations of many clinicians, long before these experimental

questions were broached, showed that the rapid growtli of breast

•Report; J. A. M. A. 10.0:1331, 1933.

tEUitorlal; J. A. M. A. 100:1093, 1936.

JLathrop, A. E. C., and Loeb, L. : J. Cancer Research 1:1, 1916.

COverholser, M.D.. and Allen, E. : Proc. Soc. Exper. Biol. & Med. 30:1322, 1933.
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cancer in pregnancj'’ could be modified bj^ termination of pregnancy

and removal of tlie ovaries. The monthlj’- stimulation of the mam-
maiy gland in the human being must to some degree account for the

frequent oecun’ence of breast carcinoma in the female, as compared

with that of the male. The frequency of adenocarcinoma of the uterus

might perhaps be ascribed, at least in part, to the monthlj^ stimulation

wliicli the womb undergoes, and nature provides a partial safeguard

against tliis danger b3'' tlie c.Yelieal desquamation of the endometrium.

Therefore, imperfect menstruation ivithout desquamation and the con-

tinued chi’onic h^'-peiqilasia of the mucosa might favor adenocarcinoma.

Howard Ta^dor, Jr., in his statistical paper,* finds some evidence

favoring such an hypothesis. On the other hand, although the cervix

undei-goes a minimal amount of cj'clical change, eai-cinoma of this

subdivision of the womb is frequent. Here, however, tlie long-con-

tinued irritation, due to chronic inflammations, must be considered as

an important additional factor.

Considerable evidence therefore obtains that on the one hand ex-

traneous substances of the phenanthi-ene group and related structure

have a distinct carcinogenic action. The evidence of estrogenic prop-

erties shown bj^ some of these carcinogenic .substances is of extremest

theoretical interest. More than this cannot be positivel.y claimed at

this time.

If one desires to enter the realm of pure speculation, it is stimu-

lating to realize that the nucleus of both the male and female

sex hormones, and cholesterol are closel.v related. Cholesterol circu-

lates in the blood at all ages. It is fascinating to theorize upon the

possibility that the liver ma.v s^uithesize not onlj’- the sex hormones,

for an estrogenic reaction maj’' be obtained with the uriiie of human
female castrates,!, but also intermediate products which might prove

to be eareinogenic. These metabolites ma.v offer a new opening for

the stud}’- of the CA^er present question of cancer genesis. In the in-

terim, lioAveA^er, the conflicting findings so far accumulated should

not be used to hamper the clinical emplojunent of estrogenic sub-

stances until more eAudenee, as to possible dangers arising from their

use, has been accumulated. As .A^et no conAuneing contraindications

have been diseoA’'ered, unless the tAvo mice treated bj’ Laeassagne from

infanc}^ on AAntli estrogenic and prepituitaiy substances AA'hich then

deA^eloped the one tlijunic cancer, the other uterine malignanc.A' (?),

be so considered.

J

—Robert T. Frank.

•Taylor, H. C., .Tr. : Am. J. Obst. & Ga'NEC. 23:309, 1932.

tPrank, K. T., Goldbergrer, M. A., and Salmon, ^U. J. : Proc. Soc. Ereper. Biol. & Med.
33:615. 1936.

tLacassagne, A.: Compt. rend. Soc. de biol. 121: 607, 1936.



Department of Maternal Welfare

Conducted by Fred L. Adair, M.D., Chicago, III.

INVESTIGATION AND iySTALYSIS OP PUEBPEEAL DEATHS
IN MEMPHIS

James E. Eeinberger, M.D., ^Memphis, Tenn.
(From the Department of Obstetrics, the University of Tennessee)

IT IS generally conceded by those studying maternal mortality rates that the

* negligible difference in gathering mortality figures does not account for the

persistently high maternal mortality prevailing in the United States. This fact

ivas recentty substantiated in Dr. Elizabeth Tandy’s report, "Comparability of

Maternal Mortality Bates in the United States and Certain Foreign Countries.”

The burden of this sad commentary should not fall entirely upon the physician’s

shoulders as is generally accepted. In 1923, this analysis ivas begun, about the

time that Memphis was accepted into the National Birth Registration area, when

90 per cent of the births were registered, which is the lowest prerequisite for ad-

mission.

Memphis lias been an ideal city for study. Both our City and County Health

Organizations have cooperated to the fullest degree; and without their aid, this

survey could not have been made. The initial step in the survey was made to

ascertain the true facts relative to the care of all patients. This reveals the true

obstetric transition.

This twelve-year study indicates that a progressive, evolutionary, obstetric process

is well under way. There has not been a tremendous increase of births. Only

4,217 were recorded in 1923; the intermediate peak, 5,157 for 1930; with a decided

decline, 4,821 for 1934. This apparent early increase in births, at least for this

section, may be largely attributed to increased birth registration.

In viewing the tremendous increase in hospitalization of both white and colored

patients, one can see the desire for better obstetric attention. A steady increase

is noted even in the number of colored patients delivered by white and colored

physicians. This is evidence of the greater desire for not only better facilities

for delivery, but also for better professional service. The midwife has been prac-

tic.ally eradicated, for in 1923, 524 patients were delivered by them in contrast to

49 in 1934. This radical change in attitude could not have been accomplished
unless a substitute had been offered to those unable to pay for better medical at-

tention. riic solution of the problem at hand was education of the public to

rc.alize the necessity of good attention and to provide means of applying knowledge

thus gained. Alemphis overcame thc.se obstacles. This was magnificently ac-

complished through a most unique service, jointly rendered by the physicians of

the University of Tennessee, who proidded the educational program, and by the

nurses of our local Board of Health and City Hospital, who supplied the facilities

for both home and hospital deliveries.

This very- decided, progressive change failed to .show the expected lowering in

our maternal death rate. The mortality has varied only a fraction of 1 per cent

170
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per thousand live births since this study was begun. It is obvious then that more

information of the individual deaths is necessary before the present mortality rate

can be accepted.

In an attempt to clarify the reason for this consistent high mortality, all cases

admitted to our Universit}- Clinic, with deliveries throughout the city, were com-

X)ared; and a tremendous difference in their deatli rate was found. Our clinic

cares for about 50 per cent of all deliveiles in Memphis.

This comx)arison showed the value of prenatal care, for during the past eight

years the death rate has been from six to fifteen times greater in patients not

having prenatal supervision. This has almost eliminated death from toxemia.

Deaths from hemorrhage and dystocia were reduced. But, unfortunately and

X)articularly in the negro race, there still remain too many deaths from jmerperal

infection. It is ho^md that a more intensive j)renatal examination relative to distant

foci of infection with more treatment for genital infection during pregnancy will

reduce the incidence of puerijoral infection in the future. The general accexitance

that mortality rates are twice as great in the negro as in the white has failed to be

a contributory factor in our mortality; because the deaths are divided into 82 for

the whites, in contrast to 72 for the colored. The lack of prenatal suxmrvision has,

however, accounted for many unnecessary deaths.

The records of all hospital deaths and all home deaths since 1923 were analyzed.

This more detailed study was not only necessary, but was prompted by lay and

medical articles inferring that increased hospitalization was not only contributory to,

but was responsible for, this sustained mortality.

The number of nonresident deaths was astonisliing.

A geographic study for nonresident deaths covered a radius of 150 miles; the

majority were within 50 miles. This area included portions of Arkansas, Mississippi,

and Tennessee. It was responsible for S3 or 53.1 per cent of all deaths, which

were divided into 27 for 1932, 25 for 1933, and 32 for 1934. It is significant that

the deaths were fairly constant in number and localized in this three-year study.

Thus far it has not been feasible to survey the local problems of all rural deaths,

but a more detailed analysis was made in Shelby County. This county was respon-

sible for only 2 deaths in 1932, 5 in 1933, and 7 in 1934; or, a total of 14.1 per cent

of all rural deaths. It was again evident that the deaths were fairly well localized.

During this three-year period of investigation, there were 2,853 births ndth 14

deaths or 4.8 per cent. This is three times as great as deaths of the city. This

survey shows that over 50 per cent of all patients are still being delivered by mid-

wives and almost 95 per cent were negroes. It is therefore clear why the death

rate has remained high. It must be largely for economic reasons, because over 60

per cent of all patients delivered in 1934 were registered for some sort of prenatal

supervision. The Shelby County Health Department recognized this unfortunate

condition, and last year established seven prenatal centers in the offices of private

pihysicians. These physicians serve without compensation even though most of these

patients will ultimately be delivered by midwives. This is a distinct step forw'ard.

It is not illogical to believe that similar conditions prevail in other rural sections.

Analysis of the cause of death was also considered as a necessary factor in the

solution of this problem.

Unfortunately this survey revealed nothing unusual. Sepsis and hemorrhage ac-

counted for 36 or 23 per cent of all deaths from abortions; but sepsis accounted

for 57 or 36 per cent of all deaths. Toxemias of pregnancy, for 42 or 26 per cent;

hemorrhage, for 18 or 11.5 per cent; dystocia, for 15 or 9.6 per cent; medical com-
plications, for 14 or 9 per cent; ectopic pregnancy, for 8 or 5.1 per cent; and unde-

termined, for 2 or 1.3 per cent. As usual there have been too many deaths from
sepsis, toxemia, and hemorrhage. Medical deaths could have been prevented by
prenatal medical examination; dystocia resulted in too many deaths, but was
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under tlie usual proportion of those djdng from other preventable causes. In most

instances the deaths from ectopic pregnancy were attributed to the patients who

failed to consult physicians early enough, rather than the failure of diagnosis, for

most of the patients were moribund upon admission to hosintal. Of course, tlie

two remaining undetermined sudden deaths could not be explained.

During the years of 1932, 1933, and 1934, 13,CSS births were recorded with loC

deaths or 1.14 per cent. It is not only sugge.stive, but significant, that 71 per cent

of all deaths occurred in cliarity xiatients with only 29 x)er cent attended by private

physicians. It is also important to note that even the individual hospital liaving

the smallest number of nonresident deaths has the lowest mortality. The causes

of death as reported on tlie deatli certificate were compared with the actual de-

scription of the cases by the physicians. Many times the records were of no value

or so vague that conclusions had to be drawn from only brief physical finding.s,

internes’ and nur.ses’ notes. For study tlie 15(5 deaths were divided into four

groups: (1) Patients admitted for abortion and ectopic pregnancies, 35 or 23

lier cent; (2) patients delivered in liospitals, S4 or 54 jier cent; (3) patients ad-

mitted postpartum, 27 or 17 per cent; (4) home deliveries, 9 or 6 per cent.

Abortion and ectoihc iiregnaneies accounted for 3G or 23 per cent of all hospital

deaths which were principally due to hemorrhage and sepsis. This group of cases

comprised an almost unbelievable number, and will in the future assume a more

alarming proportion due to the increasing incidence of criminal abortion. No one

can estimate the exact number of criminal abortions performed in Memphis. It can-

not be coincidental that so few resident deaths resulted, while most of the deaths

from abortion were recorded in nonresident jratients. In an effort to substantiate

this reckoning, a survej' was made of all abortions treated in the Memphis General

Hospital for the year of 1933. From 201 patients treated, 35 per cent admitted

criminal abortion. These cases were analyzed with reference to the type of treat-

ment and end-results. There were only 2 deaths in this series. They died within

twenty-four hours after admission.

We believe that this small percentage of deaths was due to the method of treat-

ment. All patients were treated by elevation of bed, noninterference, and uterine

stimulants. Instrumentation was performed in only 7 per cent of all cases of which

only 2 required dilatation and curettage for repeated hemorrhage; the remaining

of those were treated by a simple sponge stick removal. It is only fair to conclude

from this comparative study that the method of treatment and the circumstances

under which this was rendered are the pertinent questions, but the failure of the

patient to seek medical attention cannot be igjiored, for many sought attention

too late.

Full-term deliveries accounted for 84 or 54 per cent of the total number of

deaths in ho.'^pitals, while 9 or (i per cent occurred in the home, which actually leaves

111 cases of full-term hospital deaths. Twenty-seven or 17 per cent of the patients

who died were admitted to (he hospital following delivery for comjdication.s, prin-

cipally hemorrhage and sepsis. Since these patients who died postpartum were

not associated with hospitalization, they will be dismissed, as most were sent in

too late for efTective therapy.

The 84 j)atients or 54 per cent of the 111 eases to be analj'zed more closely were

delivered in hospitals. Forty-eight or 3(5 per cent of the patients who died had

received no prenatal supervision and died within the first twenty-four hour.s. Four-

teen or 1.5 per cent of the patients who died delivered in ho.spitals were assigned

to medical and undetermined cause.«. This leaves only 22 deaths or 15 per cent that

coidd have been associated with improper medical attention or hospitalization. H
i.s evident from the records that many of these patients who died within the first

twenty-four hours could not have been saved. However, it is felt that, had a more

thorough physical examination been made or better obstetric judgment been ex-
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erciscd, some could have been saved. Too many patients were immediately operated

upon for eclampsia, while the operation was delayed too long in others. Some
deaths from hemorrhage and exhaustion of labor from dystocia could have been

prevented if the usual methods of resuscitation had been applied before delivery.

Medical attention can be held re.sponsible onlj' for this remaining 22 or 15 per

cent of deaths. Education, economy and lack of cooperation of patients are re-

sponsible for the remaining 134 or So per cent of all deaths. The actual corrected

mortality for these 22 deaths in 11,088 hospital births is 0.19 per cent in contrast to

the accepted mortality of 1.14 per cent. It should not be overlooked that 9 deaths

occurred in 1,827 home deliveries or 0.50 per cent. Tliis reveals one death for every

538 hospital births in contrast to one death in every 203 home deliveries. Therefore,

home deliveries are 2.6 times greater than hospital deliveries. This study concludes

that increased hospitalization with alT its so-called contributory factors, analgesia

and instrumentation in perfectly supervised cases, has not helped to sustain the

present accepted high Tiiaternal mortality.

The following conclusions presented in this survey clarif}'- this maternal welfare

problem. This survey shows that:

1. The maternal mortality rate of 1.14 per cent is too high.

2. The present accepted mortality rate is obtained only from data on the death

certificates and does not reveal the true status.

3. Hospitalization has not increased, but has actually lowered, tlie mortality.

4. The value of liospitalization for all acutely ill patients has been accepted

by the laymen and physicians. This accounts for the large number of deaths.

5. Increased hospitalization has served as a means of studying large groups of

deaths whose true status could not have been otherwise determined.

6. Abortions are responsible for 36 or 33 per cent of all hospital deaths and

increase the statistical maternal mortality.

7. Full-term deliveries in hospitals accounted for 34 or 54 per cent of all deaths,

while 9 or 6 per cent occurred in the home.

8. Twenty-seven or 17 per cent of all deaths were sent into the hospital for com-

plications following delivery.

9. Forty-eight or 36 per cent of all hospital deliveries had received no prenatal

attention and died within twenty-four hours; 14 or 9.5 per cent died from medical

or undetermined causes.

10. Twenty-two deaths or 15 per cent should be considered as a medical cor-

rectable factor in the sustained mortality rate.

11. Nonresident deaths contributed S3 or 53.1 per cent of the mortality.

12. The economic contributory factor is not coincidental, for 71 per cent of all

deaths occurred in charity patients.

13. Eural sections have not interested themselves sufficientfy m tins problem, or

have been unable to provide funds for correction.

14. Education, economic status and lack of cooperation of patients are responsible

for the remaining 134 or 85 per cent of all deaths.

15. In general, physicians and State and County Medical Societies have recog-

nized their obligations to this xrroblem. They are appointing maternal welfare com-

mittees to awaken keener interest.

16. Cooperation from federal and civic organizations will be necessary in order

to obtain funds for the solution of this maternal welfare problem.

1045 !Madison Avenue
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NEW YOEK OBSTETEICAL SOCIETY

Meeting of January 14, 1936

The following paijers were presented:

Polyneuritis of Pregnancy. Dr. Arthur W. Bingham. (For original article

see page 144.)

Motion Picture of the Anatomy and Technic of the Parametrial Fixation

Operation. Dr. Bobert T. Frank.

Dr. Frank stated that for a period of over twenty-five years he had sought for a

satisfactory operation for the cure of uterine prolapse and the one about to be

described was the best method he had found.

“Some years ago I checked up on 414 patients who had been treated by the

method which was emploj’ed at Mount Sinai for many years, namely, anterior and

posterior colporrhaphy nith ventral fixation. Dr. Max D. Mayer and Dr. Howard E.

Lindeman studied these cases and found that only 66 per cent of the cases gave

satisfactory results, and of the unsatisfactory ones 21 had ventral hernias. That was

extremely discouraging, particular!}- as the most seriously ill patients were operated

upon by the men on the service who had had the most e.xpcriencc. It appeared that

the results varied inversely to the experience of the operator, the worse the case the

worse the result, the more often the hernia. Then I tried vaginal hysterectomy, not

very many cases, doing a fairl}' elaborate operation, such as was advocated by Dr.

G. G. Ward, Dr. Golf, the Mayos, etc. Before I discarded the operation, except in

cases where for some reason a prolapse was present and the uterus had to be removed

as well, as for fundal carcinoma, I found that simple vaginal hysterectomy with

adequate resection of the vaginal walls gave as good a result as the more elaborate

technics. Then I thought that perhaps the operation which was so commonly used

in England and which according to their follow-up, and I will say that their follow-

ups were extremely lax from our point of view, very often depending on post-card

data, Avas so marvelously successful that I suav no reason Avhy it should not be tried.

Then I essayed to find somebody avIio knew the operation, but Avas unable to find any

one. So I Avent ahead myself from the descriptions Avhich I could find, Avhich Avcrc

mainly those of Pothergill and ShaAv, and while I saAv much suturing I found little

anatomy. Therefore, I had to Avork it out, step by step, until I understood both

the anatomy and the operation.

“J claim no originality AA’hatsocver. Tlic operation aa-us first done by Donald ol

kranchester in l.'^S.S. Fothergill and SIiaAV aa-ovc his pupils and continued it. Donald

Avas not the typo of surgeon giA-en to AA-riting, so Fothergill and SliUAV did the

de.scribing and popularizing of the operation. Therefore, if you Avi.sh to attach the

name of any man to the operation it should be knoAA-n as Donald ’s or perhaps the

^Manchester operation.

“ITalban described the operation through one of his pupils, Meetids, in 10.32, who

called it ITalban's operation, although he had only done it from 1019 on, and I AA-ill

add in passing that he understood the anatomy of the operation fidly.

“Bccenfly, Professor Tandler saiil 1o me: 'The operation is based on entirel}

false principles, but clinically it is successful.’ I am unwilling to concede thi.s be-

cause Tandler ’s point of A-iew is that the mu-sculaturc of the pelvis, particularly the

IcA-ator.s is the structure Avhich supports the uterns. I think all Avho arc familiar Avith
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vaginal lij'slcrcctomy, wliore there is no prolapse, will agree that as soon as the

broad ligaments are cut, the uterus will descend with ease, and I personally think

that it is the broad ligaments—I do not moan the intraperitonoal thin portion, but

the bases of the broad ligaments—which normally hold the uterus, the levators taking

up the extra shocks as a shock absorber.

''The operation is based on the following:

"That the amputation of the cervix with exposure of the broad ligaments is fol-

lowed by an aseptic condensation of these elastic tissues, the same type of condensa-

tion that you find after an inflammatory process, say, a frozen pelvis: these tissues

never returning to their previous resiliencj'. The operation can be used for any

case in which, under an anesthesia, the portio can readily be pulled down to the

introitus. It can be used too in the most extreme cases of prolapse, and, further-

more, it can be used in these difficult cases where a prolapse of the cervix develops

after a supravaginal hysterectomy."

CHICAGO GYNECOLOGICAL SOCIETY
Meeting of December 20, 1935.

The following paper and case reports were presented:

A study of Three Hundred and Eight Cases of Placenta Previa. Dr. F. C.

Irving (by invitation). (For original article .see page 36.)

Abdominal Aneurysm. Dr. F. H. Falls. (For original article see page 164.)

,
Interstitial Pregnancy. Dr. A. E. Kanter. (For original article see page 167.)

Metastatic Carcinoma to the Ovary from the Vocal Cord. Dr. J. D. Kirsh-

baum. (For original article see page 165.)

A Case of Carcinoma-Sarcoma of the Uterus. Dr. Carey Culbertson.

BROOKLYN GYNECOLOGICAL SOCIETY
Meeting of Novemher 1, 1935

Report of a Case of Cyclops. Dr. David Kupferstein.

Meeting of December G, 1955.

The Effects of Progestin on Afterpains. Dr. Samuel Lubin and F. J. Clarke.

(For original article see page 134.)

Results of Treatment in Placenta Previa. Dr. Joshua Ronsheim. (For orig-

inal article see page 139.)

Total Hysterectomy by the Abdominal Versus the Vaginal Route in Benign
Uterine Disease. Dr. E. H. Richardson, Baltimore, Md. (bj’ invitation). (To

be included in the October issue.)

WASHINGTON G^YNECOLOGICAL SOCIETY
Meeting of NovemVer 23, 1935

The followmg papers were presented:

Purther Improvement in Pelvimetric Roentgenography. Dr. .1. Bay Jacobs.

(For original article see page 76.)

Myxofibrosarcoma of the Ovary. Dr. Clayton H. Hixson. (For original ar-

licle see page 162.)



Department of Reviews and Abstracts

Conducted by Hugo Eurenfest, M.D.

Selected Abstracts

Myoma

Witherspoon, JT. Thomwell: Possible Cause of Uterine Fibroids, Endocrinology

17: 703, 1933.

That hyperplasia of the endometrium is the result of follicular hormone stimu-

lation, unoijposed by any corjius liiteum influence, and with a possible anterior

pituitary lobe association in the background has been deflnitely proved. Since

the uterus as a whole is involved in the reproductive process, the action of estrin

should not be limited solely to the endometrium; the myometrium should also be

involved, and all the more so when the estrin stimulation is abnormal. It is this

fact that the author wishes to present as a possible cause of uterine fibroids..

The endometrium is in a constant state of change, and it is easy to see that any

abnormal stimulation to the uterus should first be manifested in the endometrium.

The growth of fibroids is not noticeably rapid, and consequently any stimulation

to the myometrium which causes fibroids would have to persist over a rather

lengthy period. The assumption is advanced that the unopposed action of estrin

on the uterus results first in immediate endometrial changes, characterized by

hyperplasia, and secondly in more latent myometrial disease in the nature of

fibroid growth.s.

Using the above hj'pothesis as a basis, the cases of 26 subjects of hyperplasia

of the endometrium, operated on and diagnosed as such, and on whom a second

operation for multiple fibroids was performed after an approximate interval of

four years and four months, are analyzed. In addition, 124 cases of fibromyomas

in white women and 125 in colored women, diagnosed microscopically, are offered

with the associated ovarian and endometrial findings, as presenting added ovi-

deuce in .support of a cause and effect relntion.ship between hyperestrin stimula-

tion, hyperplasia of the endonietriiiin, and fibromyomatous growths of the myome-

trium.

J. Tiiornweld Witherspoon.

Clason, S.: Uterine Myomas in Young Women Under Twenty Years of Age, Acta

obst. et gynec. Scandinav. 15: 29, 1935.

Clason reports a case of a girl of si.vteen who had a large myoma of the uterus.

This is the youngest patient operated upon and reported in the literature. From

a review of the literature the author comes to the conclusion that the frequency

of myomas in women under twenty years of age is less than 1 in 1,000. He

believes that a pycnic constitution predisposes to myomas.

J. P. Greenuidd.
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Randazzo, M.: Sterility and Uterine Fibroids, !Monatsch. f. Geburtsli. u. Gynak.

98: 270, 1935.

The relationship between uterine fibroids and sterility is a double one. There

is no doubt that uterine fibroids can cause sterility. On the other hand, there is

no unity of opinion among gynecologists that sterility may be the cause of the

development of myomas. We know that fibroids frequently occur in elderly,

unmarried women and in nuns, 'i. e., among women whose reproductive functions

are not exercised. The author attempts to solve the connection between sterility

and the development of myomas. He first shows that the ovaries stimulate the

growth of the fibroids. From a study of 358 cases of fibroids he tries to show

that the sterility which is associated with fibroids is due only in small part to

the presence of the myomas. He found that in 60 per cent of the cases the in-

terval of time which elapsed between the last pregnancy and the discovery of

the fibroids was more than six yeai’s. He feels justified, therefore, in assuming

that the sterility was not only the possible but the actual cause of the growth

of the fibroids. He adds that there must be, of course, a predisposition to the

development of the tumors. The sterile or slightly fertile woman develops a

fibroid as if a biologic law of woman punishes her because she either wilfully or

involuntarily does not propagate.

J. P. Greenhill.

V. Jaschke, R.; Circulatory Apparatus and Myomata, Arch. f. Gynak. 155: 6,

1933.

In 962 patients with fibroids, 601 (62 per cent) had an absolutely normal

circulatory apparatus. Only 77 patients (8 per cent) showed cardiac changes

which might be related to the presence of the tumors. The remainder had

arrhythmias, functional murmurs, valvular disease, thyroid hearts, etc. In 21 of

the 77, the heart muscle damage could be attributed to emphysema, malnutrition,

previous infectious diseases, etc. The remaining 56 women showed definite myo-
carditis and the effects of prolonged secondary anemia. These cardiac changes

must be attributed to the protracted bleeding and the severe secondary anemia
rather than to the presence of the myomas since the same tjqje of changes are

found following the hemorrhages of carcinoma, metropathia hemorrhagica and in

all other forms of severe secondary anemia. The term “myomaheart ’
' is a

misnomer. Myomas per se have no effect upon the heart or the circulatory ap-

paratus.

Ralph A. Reis.

Cotte, G., and Mathieu, J.: Some Cases of Spontaneous Phlebitis During the

Evolution of Uterine Myomas, Gynec. et obst. 30: 209, 1934.

In the opinion of Cotte and Mathieu, the appearance of phlebitis during the

evolution of a nij-oma should always be considered as a serious complication,

since, in addition to accidents which may arise from the phlebitis itself, it may
be followed by an infarct or an embolus. In cases where there are no complica-

tions it is not necessary to interfere. However, where it is urgent to operate,

as for example in a case of an infected myoma with gangrene, one may ligate

the hypogastric veins before removing the tumor. This necessity is rare. After
spontaneous cure of phlebitis it is unwise to wait for a spontaneous cure of the

myoma. It is best to remove the tumor by myomectomy or hysterectomy. By
these procedures not only accidents due to the myomas but also the recurrence
of phlebitis are prevented.

J, P. Greenhill.
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Ahltorp, G.: Spontaneous Rupture of the Myoma Capsule, Acta obst. et gyiicc.

Scandinav. 14: 3C8, 1934,

Ahltorp collected from the literature 7 cases of spontaneous rupture of the

capsule of a myoma and adds a case of his own. An analysis of the case reports

indicates that the following factors are probably of importance in the origin of

this rare complication: nutritional disturbances in the myoma associated with

rapid growth of the tumor; pressure necrosis in the capsule; reduced elasticity

of the capsular tissue; and retained contractile power of the uterus.

J, P. GkEENIIILI;.

Harding, Warren G., and Hankins, Franklyn D.: Rhabdomyoma of the Utenis,

Arch. Path. 16: 480, 1933.

A case of rhabdomyoma of the uterus is reported in a three-year-old child.

The symptoms were foul-smelling and later bloody vaginal discharge, fever and

anorexia. The important physical findings were: a sloughing tumor mass in the

vagina and a secondary anemia. An exploratory laparotomy revealed an extra-

peritoneal tumor in the anterior portion of the pelvis, the bulk lying between

the bladder and uterus and extending into the broad ligaments. Postoperatively

high voltage roentgen therapy was given and the immediate recovery was un-

eventful, except for the vaginal discharge. One month after operation an anuria

developed, the abdomen became distended and the tumor enlarged. The patient

died suddenly with evidence of pulmonary edema.

Postmortem Findings .—The growth rose to the level of the uterovesical fold,

involved the trigone of the bladder and both ureters were compressed. The entire

uterus was replaced by neoplastic tissue; no metastases were found. Microscopic-

ally, the growth consisted of well-dilTerentiated tissue resembling adult striated

muscle, and another portion comi)osed of anaplastic tissue resembling fibrosar-

coma. The number of mitotic figures was small; the round cells of the anaplastic

tissue appeared to be tj-pical myoblasts; and all stages of differentiated striated

muscle could be found. The intimate association of anaplastic tissue with striated

muscle cells in an area where voluntary muscle is not normally found suggests

tliat both tissues are related histogenetically. The embryologic character of this

voluntary muscle tissue is further indicated by the location of the nuclei in the

center of the cell, by the clustering of the nuclei and by the presence of abundant

intercellular connective ti.ssue,

W. B. SEimiK.

Hamant, Cbalnot, and Vichard: The Treatment of Large, Infected Polyps of the

Uterus, Bull, de la Soc. d’obst ct de gyndc. 23: G53, 1934.

The authors report two cases of large infected polyps of the uterus. One

patient died and the other recovered after treatment. These polyps, which are

in reality submucous, pedunculated fibroids, are characterized by their tendency

to bleed, by their frequent spontaneous delivery, aud by local or general

infection which is usually extremely serious. The patients who are not operated

upon as a rule die slowly of septicemia. The proper kind of operation to perform

is not easy to decide upon. The following oper.ations m.ay be performed: (1)

Vaginal removal of the polyp. This is the simplest of all operations but is serious

because it is followed by a high mortality. The most recent statistics indicate

:i death rate of 60 per cent. The fatalities are due to hemorrhage which is

diillcult to control in an already anemic patient, injury to the uterine wall, and

.severe infection. (2) Vaginal hysterectomy. Rapid removal of the uterus through
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the vagina v'itli a minimum of shock removes at one time a large amount of

toxins, and it assures drainage of the pelvic canal. This operation is frequently

followed by vesicovaginal fistulas because of the friability of the tissues in the

vagina. Infection following these operations is also frequent. (3) Abdominal
hysterectomy. This operation permits complete hemostasis, protection of the

abdomen and maximum drainage. The authors prefer subtotal hysterectomy.

J. P. Greenhill.

Hamant, A.: Why Is It Necessary to Perform Myomectomies? Bull, de la Soc.

d’obst. et de gynec. 7: 631, 1933.

When, during the course of an operation, fibroids of the utems are found,

many surgeons perform an immediate hysterectomy. Hamant believes, however,

that in many of these cases, a less radical operation should be done, namely,

myomectomy. He has' thus far performed 156 such operations and all were fol-

lowed by success except in one patient who died of a heart complication. The

anthor considers myomectomy to be a simple, easy operation, not accompanied

by any morbidity or particular mortality. This statement holds true not only

for the simple cases but also for the complicated ones. In twenty of Hamant ’s

cases, pregnancy followed the myomectomies. Some women had two, three, and

even four pregnancies following the operation. Hence myomectomy is truly a

conservative operation after which the obstetric history is entircl}’’ satisfactory.

J. P. Greenhill.

Read, Charles D., and Bell, Arthur C.: Hysterectomy—Subtotal and Total, J. Obst.

& Gynec. Brit. Emp. 40: 749, 1933.

The morbidity of 1,739 cases of subtotal hj'sterectomy was 20.6 per cent, and

of 605 cases of total hysterectomy 27.1 per cent. The mortality of the subtotal

operation was 2.1 per cent as compared with a mortality of 3.1 per cent for the

total. The authors conclude: Each of the two operations considered has a definite

place in gynecologic surgery. The sequelae following the subtotal operation are

more numerous, and of more serious consequences than those following the total

operation. Taking into consideration the remote deaths due to these sequelae, the

remote mortality rate of the subtotal operation is considerably raised. The

routine employment of total hysterectomy is not advocated, but the scope of the

subtotal operation is distinctly limited. The fact that few women who have

borne children have completely healthy cervices should lead to the more general

employment of the total operation. The subtotal operation still has a place: (a)

In nulHparous women with healthy cervices when hysterectomy is required for

a benign condition; (b) in a few benign cases when the poor general condition

of the patient contraindicates the more severe and prolonged operation; (c) in

benign cases which fall into the hands of those who are inexperienced in gyne-

cologic surgery. The total operation, for benign conditions, is indicated in all

cases demanding hysterectomy in which the cervix is unhealthy and the condition

of the patient does not contraindicate the operation.

IVlLLIAJt F. Mengert.

Guthmann, H., and Atzert, W.: Operation or Radiation Treatment of Myomas,
Monatsch. f. Geburtsh. u. Gynak. 98: 321, 1935.

A series of 501 cases of- myoma was analyzed by the authors. In this group

245 were radiated, 185 were operated and 71 were not treated. The results of

radiation and operation were almost identical. In the group of cases treated with
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complete x-ray doses there was clinical healing in 93.6 per cent, and in the group

which received a smaller amount of x-ray treatment a cure was accomplished in

85.9 per cent. For the patients who had a total extirpation of the uterus, com-

plete recovery occurred in 93 per cent and for those who had enucleation of the

fibroids, 82.4 per cent were cured. Among the operative cases there was a priiiiary

mortality of 4.8 per cent.

The complications subsequent to either treatment are: menopausal symptoms,

increase in weight and difficulty during coitus.

The menopausal symptoms occur with equal frequency in the rayed and oper-

ated patients, namely, in 87 per cent. With one ov’ary preserved menopausal dis-

turbances appeared in only 63 per cent of the cases. Even after enucleation

alone, symptoms of the menopause appeared in 23.5 per cent. Hence, the psyche

plays a very important role in menopausal symptoms.

Increase in weight appeared to be the same for both groups of cases. Abnormal

increases in weight occurred in about 5 per cent of both series.

Difficulty during coitus as the result of involution of the vagina, occurred with

the same frequency in the operative and radiated groups (13 to 14 per cent).

The author concludes that both radiation therapy and operation are useful in

the treatment of myoma. The elioice of therapy will depend upon the type of

myoma, the complications, the age of the patient, the desire to retain menstrua-

tion and prevent nervous disturbances.

J. P. GKEENIIIIiL.

Goldenberg-Bayler, S.: The State of Uterine Pibromas After the Menopause,

Gyndcologie 34: 39, 1935.

After the menopause uterine fibroids may manifest themselves clinically even

though they have remained quiescent for many years. In the majority of cases

the reawakening of symptoms is due to degeneration of the fibroid or to associated

uterine or adnexal lesions. When hemorrhage occurs in a case of uterine fibroids

after the menopause, it is not necessarily a sign of malignancj^ Likewise the

absence of bleeding does not rule out a malignant growth. The other symptoms

which are associated with fibroids after the menopause, namely, pain, leucorrhea,

and bladder symptom.s, do not necessarily point to cancer. Among 322 fibroid

patients treated in the author ’s clinic, 284 were found before the menopause, 25

during the change of life, and 11 after the menopause. The only efficient treat-

ment for fibroids after the menopause consists of abdominal or vaginal hysterec-

tomy because it permits radical extirpation of the fibroids and the associated

lesions.

J. P. GllEEXIIILTi.

Pastiels: A Case of Fihromyxoma of the Ovary, Bruxelles-med. 14: 1302, 1934.

The fibroma.o of the ovary, and above all the fibromjxoma.s, are rare tiiinor.s

which clinically arc only exceptionally diagnosed. They are usuallj' taken for

pedunculated uterine fibroids, or dermoid cysts of the ovarj-. A case of fibro-

myxoma of the ovary is reported in a woman twenty-nine years old. The men-

strual periods began at fifteen yeans, and have been regular ever since. There

is one child three years old. At operation a small amount of clear ascitic fluid

was found. The right adnexa were easily accessible, but the ovary was totally

transformed into a tumor mass of regular contour, but very hard. On section

the tumor was re.sistant to the knife; it pre.«ented no cavities, and was Anally

diagnosed as fibromy.\'omn.

J. Thorn weijIj Withersi’oo.v.
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American Board of Obstetrics and Gynecology

The following were certified at this Board's Annual Meeting of

May 11 and 12, 1936:

Lionet, Braun, Detroit, Mich.

Preston T. Brown, Phoenix, Ariz.

Thomas K. Brown, St. Louis, Mo.

William J. Bull, Montclair, N. J.

Louis A. Bunim, Brooklyn, N. Y.

Arthur S. Calman, New York, N. Y.

P. Bayard Carter, Durham, N. C.

Lewis E. Daniels, Detroit, Mich.

Hattold B. Davidson, New York, N. Y.

.Joshua W. Davies, New York, N. Y.

Nicholson J. Eastman, Baltimore, Md.

•John Norton Ewer, Oakland, Calif.

Marshall Fiei,d, Chicago, 111.

Glen Iv. Folger, Cleveland, Ohio

George H. Gardner, Chicago, 111.

Henry J, Goubeaud, Jr., Brooklyn,

N. Y.

Maurice E. Grier, Omaha, Neb.

Franklin E. Hall, Chicago, 111.

Harry E. HAR^’EY, Lincoln, Neb.

P. L. Heinemeyer, Rockford, 111.

Grey Jones, St. Louis, Mo.

P. A. S. Kautz, Cincinnati, Oliio

William T. Kennedy, New York, N. Y.

Raymond C. King, Toledo, Oliio

Arthur K. Koef, Chicago, HI.

Fred B. Kyger, Kansas City, Mo.

Herman H. Lardaro, New York, N. Y.

William Levine, Brooklyn, N. Y.

Clifford B. Lull, Philadelphia, Pa.

Raymond D. McBurney, Los Angeles,

Calif.

William B. McGee, San Diego, Calif.

Harold K. ilARSiiALL, Glendale, Calif.

William A. Michael, Peoria, 111.

Gilbert Mombach, Cincinnati, Ohio

Harold S. Morgan, Lincoln, Neb.

Prank P. Murphy, Omaha, Neb.

Waverly R. Payne, Newport News, Va.

George P. Pendleton, Kansas City, Mo.

.Iean Paul Pratt, Detroit, Mich.

Nathan Reibstein, Brooklyn, N. Y.

Arthur M. Reich, New York, N. Y.

Donald C. Richards, Easton, Pa.

WiLLiA^r Gerald Rogers, Oklahoma City,

Okla.

Samuel A. Ruben, Washington, Pa.

Richard B. Schutz, Kansas City, Mo.

Jalmar H. Simons, Minneapolis, Minn.

Thomas ,T. Sims, Jr., Kansas City, Kan.

Franklin D. Sinclair, Tulsa, Okla.

Dudley R. Smith, St. Louis, Mo.

Samuel B. Solhaug, Minneapolis, IMinn.

Sidney .1. Stone, Cleveland, Ohio

.Julius H. Sure, Milwaukee, Wis.

Howard P. Tayi^or, Cleveland, Ohio

Madeline J. Thornton, Madison, Wis.

Benjamin E. Drdan, Milwaukee, Wis.

.John A. Urner, Minneapolis, Minn.

Albert T. Walker, Portsmouth, Va.

Joseph B. Weiss, New York, N. Y.

Anthony Wollner, New York, N. Y.

Of 91 applications for certification, during the j-ear 1935 and 1936,

10 were either rejected or voluntarily witlidrawn prior to examina-

tion; and of the 81 candidates examined, a total of 22 were failed or

conditioned, and 59 were certified by the Board.

The next written examination and review of case histories of Group

B applicants bj* the American Board of Obstetrics and Gynecology’’

will be held in vai’ious cities in the United States and Canada on

Saturday, November 7, 1936.
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Application blanks and booklets of information may be obtained

from Dr. Paul Titus, Secretary, 1015 Pligliland Bldg., Pittsburgh (6),

Pennsylvania. ApiDlications for this examination should be filed in

the Secretary's Office sixty days prior to the scheduled date of ex-

amination.

American Gynecological Society

At the annual meeting of the American Gynecological Society, held

at Absecon, N. J., Maj^ 25 to 27, the following officers were elected:

Dr. Fred J. Taussig, President

Dr. George W. Kosmak, First Vice President

Dr. Sidney A. Chalfant, Second Vice President

Dr. Richard W. TeLinde, Secretary

Dr. William C. Danforth, Treasurer

Dr. B. P. Watson, Dr. Hilliard E. Miller and Dr. Norman P.

hliLLER, members of Council.

Errata

In llio nrticlc l>y liruin von Grail’, published in tiio Alay issue of the JouitNAi/,

page 758, 'J’abic 1, Dr. D. A. Horner of Ciiicago is quoted as having published four

cases with one recovery and three deaths. This is incorrect. There were only tiircc

<'ascs and all recovered.

Ill the May, 1936, issue, page 796, there appears niy discussion of a paiier by

Eugene Auer on ‘
‘ The Effects of Radiation on Cancer of the Cervix. ’ ’

IVlien my attention was called to it, I ivas chagrined to realize my carelessness

in having approved for publication, this combination of inaccuracy and poor

taste. The technic of radium therapy used by Max .Cutler, Cliief of the Tumor

Clinic of the Michael Reese Hospital, is precisely the same as that used in the Curio

Institute of Paris. This method has been used for many years and the cnd-rcsult.s

are well known and have been recorded in the literature on numerous occasions.

The average dose of radium applied in the vagina and cervical canal for the

treatment of carcinoma of the ceri-ix in the Tumor Clinic of the Michael Keese

Hospital is 7,500 mg. hours and the maximum total dose is 8,000 mg. hours. The

vaginal radiation is given over a period of 116 hours and the cendcal radiation

over a period of 70 hours. This is followed by external radiation either with the

4 gm. radium pack or with high voltage x-rays.

Concerning the end-result .s. Dr. Cutler, whose experience in the treatment of car-

cinoma is vastly greater than mine, is convinced that for carcinoma of the ccrvjx,

hca\’icr doses spread over longer intervals and combined as above arc the best avail-

able treatment.

I regret e.xcecdingly both the technical errors and the unintentional unfavorable

criticism in the published discussion.

RArmii A. Rnis, M.D,

101 South Iklichigan Avenue

Chicago, 111.
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I
N ANY study of fibrom3’’omas the primarj’’ consideration should be

that of the etiology of these tumors. At the present time there are

several theoi'ies which merit consideration. Robert Mej’^er^ IDrppounded

the idea that the appearance of m^’^omas represents a thickening of

the alreadj’’ present muscle bundles which are directlj'' connected with

the normal uterine musculature. De Snoo“ developed the contention

that the origin of fibrom^mmas is in the undifferentiated cells which

he termed the genitoblasts. Embryologicallj^ the uterus proper is de-

rived from these cells, some of which remain dormant in their em-

brjmnic state to become active in providing the material for the growth

of the uterus during pregnanc.v and for the regeneration of the en-

dometrium during the puerperiuni; Under certain conditions abnormal

stimuli transpose these latent genitoblasts into fibroimmmas, adeno-

m^mmas, and endometriomas. A third h.ypothesis is based upon the

conjecture that the walls of blood vessels provide the tissue from which

fibromjmmas are fashioned. Graves-^ theorized that the production of

these tumors is a process somewhere betAveen true phA^siologie h^-per-

trophj" and actual neoplastic formation.

*Rcad before the Chicago Gynecological Society, January 17, 1936.

Note: Tlie Editor accepts no respon.sibility for the views and statements of au-

thors as published in their ‘ ‘ Original Communications. ’ ’
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Somewhere in the foregoing maze of evidence probably lies the an-

swer to the etiology of the primary focus for the production of the

fibroid tumors, but we must search further to find the factors that

might be responsible for the stimulation of the “seed'' fibroids to

produce tumors of appreciable size. Pregnancy has long been con-

sidered an important element in the energizing process that brings

size to fibromyomas because of the increase in thickness of the uterine

muscle fibers and the markedly exaggerated blood supply to the pelvis

that acts as a nourishing agent for incipient aberrant growths. By the

same process of increasing blood supply, pelvic infectious are deemed

to be of importance as stimulators of tumor growth. More recently

Witherspoon^"'^ has stated that the most active of the exciting causes

is the endocrine factor. By dint of much study and interpretation he

has developed the hj'-pothesis that hyperestrinism is the main, if not

the sole, agent responsible for the growth of fibromyomas. His evi-

dence makes much of the frequent occurrence of fibroid tumors in

association with cystic oophoritis (mierocystic disease of the ovary)

and pelvic infection, conditions in ivhich the circulating estrin re-

serves are greatly increased over the normal because of the failure of

follicle I’upture. If such an idea is coimect, it would dovetail very

nicely with the previously mentioned possible stimulating factors

(pregnancj^ and pelvic infection), since in both instances there is,

besides the increased blood suiipljq a great increase in estrogenic hor-

mone content.

With the advent of the study of fibromyoma stimulation by estrin,

Witherspoon made attempts to associate the production of such tu-

mors witli the appearance of hj'^pei-plasia of the endometrium, ade-

nomyosis and endometriosis on a similar endoci’ine basis. In view of

these factors ive undertook this study in an attemiit to aid in clarify-

ing this situation and to make a correlation between these pathologic

entities and the clinical histories in a series of cases. The present

repoi’t embraces a group of unselected patients with uterine fibro-

momas, studies being made upon 100 women, 69 white and 31 colored.

GROSS PATHOLOGY

A resume of the gross pathology pi’esent in this group of women

will prove of interest and may be of value in our final analysis and

summation. The size of the tumor present varied from that only

slightly larger than normal to the proportion of a full-term pi’Cgnancy,

the .size being distributed as follows:

SIZE OF TL^^rOIt WHITE COLORED

0 to S weeks’ pregnancj- 38 4
3 to C months’ pregnancy 30 20
Over G months’ pregnancy 1 7
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Since salpingitis must be kept in mind as a possible factor in the

supplying of estrin excesses, -we must tabulate the numbers of patients

in whom this type of pathology was present. This group includes all

types of tubal involvement (chronically thickened and clubbed tubes,

hydrosalpinx, pj^osalpinx, hematosalpinx, pseudofollicular salpingitis,

and tuboovarian abscess). Evidences of these types of inflammation

were found in 3 of the white women and 26 of the colored. Cystic

oophoritis was present in 8 of the colored women but in none of the

white. Cystic oophoritis without salpingitis was found in 5 of the

white women and in no colored woman.

Of the other pelvic pathologic conditions encountered in conjunc-

tion with the fibromjmmas, laceration, erosion, and infection of the

cervix was present 12 times, vaginal relaxations 7 times, external

endometriosis 9 times, endometrial polypi 6 times, prolapse of the

uterus 3 times, papillary eystadenoma of the ovary twice, and each

of the following once : carcinoma of the bodj’’ of the uterus, lympho-

granuloma inguinale, acute appendicitis, dermoid cyst of the ovary,

bartholinian cyst, and pregnancy.

JIICROSCOPIC PATHOLOGY

At this point it is wise to define the terms we apply to the various

microscopic pictures encountered in order that misunderstanding be

avoided.

Adcnom.yosis .—An invasion of endometrial glandular structures in-

to the myometrium.
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Suhhasal Adenomyosis .—The xu’esence of glands from the basal layer

lying deep in the uterine mnsenlature (Fig. 1). These glands are

always in the proliferating stage and do not take part in the men-

struating function.

True Adenomyosis .—True adenomas containing all elements of the

endometrium found in definitely circumscribed areas deeii in the

uterine wall (Fig. 2). These tumors menstruate parallel to the endo-

metrium and ma.y, therefore, be found in anj’^ stage in the menstrual

cycle.

External Adenomyosis or Endometriosis .—True adenomas, .such as de-

scribed above, situated outside the uterine cavity or myometrium, e.g.,

chocolate cysts of the ovary, free upon the uterine serosa, on the

external surfaces of the ovaries, tubes, bowel, or in the rectovaginal

septum.

Fig'. 2.—True adcnomyosi-s.

Infernal xUlcnomyosis was found to be present 44 times in the white

women and 8 limes in the colored. Of tliese, 30 white women and

all 8 of the colored women had .subbasal type of adenomyosis while

14 of the white patients displayed the true type. External adeiio-

myosis (endomelrio.sis) occurred 9 limes among the white women and

was entirely absent in the colored. Of this group 3 had chocolate

cy.sts of 1 or the other ovary and the remaining 6 had the type that

is di.stributed on the .surface of the uterus, ovaries, etc.

The most striking feature of the study of the endometrium proper

in these eases was the lack of uniformity in the thiekne.ss of tbe

endometrium, all degrees and types of hyperplasia being found under

varying conditions of associate pathology. Our criteria for h.vpcr-

plasia of the endometrium are the same as those described by Cullen**
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and NoA'^ak and Martzloff.® FolloAving this classification, avc found

53 patients Avho demonstrated the presence of endometrial hyperplasia

as folloAvs:

TYPE OF HYPERPLASIA

Glandular
Interstitial

Swiss cheese
All combined
Poh^ioid

Pig". 3.—Dilatation of basal g-lancls in menopausal endometrium.

Fig. 4.—Atrophy and hypei'ti’ophy of the endometrium.

Two distinct types of endometrial atrophy tvere noted during the

course of this study, the true menopausal type tvith narrowed endo-

metrium, few glands, and oceasionally dilated glands in the basal

layers (Fig. 3), and the atropln* seen in actively menstruating tvomen

Avith fibromyomas, the areas of endometrium lying directly OA’er a

AVHITE

20
4
4
3

3

COLORED

7

10
1

1

0
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submucous tumor showing atrophic changes, Avhile that in other places

was normal or hyperplastic (Fig. 4). We found 24 of the women in

this series displaying menopausal atrophy of the endometrium, 7 show-

ing dilatation of the glands in the basal layer and 17 showing absence

of such glandular dilatation. There were 3 patients in whom non-

menopausal atrophy was evident.

True endometritis with round cell and plasma cell infiltration of

the endometrial tissue was present in 3 of the colored patients. Edema

of the endometrium -was noted 29 times, 17 in the white and 12 in

the colored patients. An interesting observation Avas that in some

instances, although Ave Avere dealing Avith a proliferating stage endo-

metrium, there existed a yery definite capillary dilatation AAuth infil-

tration of blood into the endometrial stroma. Such a situation pre-

Amiled 17 times in this group, 11 among the Avhite patients and 6 in

the colored.

For purposes of completeness, it Avas thought adAdsable to classify

the patients in this series according to the stage in the menstrual cj’^cle

at AAdiieh the endometrium AAms remoA’^ed for study. The folloAAung table

diAudes the Avomen into their Amrious groups:

Early proliferating stage 25
Late proliferating stage 9

Early secretory stage 23

Late secretory stage 31

ilenopausal 12

A studj’’ of the fibromymmas themseh'es revealed that in 20 instances

changes had taken place in their microscopic structure. EleA’^en shoAved

hyaline degeneration, 6 early necrobiosis, 2 edema, 1 sarcoma, and 1

lymphangiectatic degeneration.

Since the cardinal symptoms of fibromyomas have for a long time

been taught to be menorrhagia, dysmenorrhea, and leucorrhea, it Avas

felt that a correlation of these symptoms Avith the location of the tu-

mors in the uterus and the presence of adenomyosis might prOAm of

interest. The folloAAung tables express these correlations mo.st adequately

:

Menorrhagia: ivniTE colored
Submucous fibroids 16 9

Submucous fibroids, adenomyosis 22 2

Subserous, intramural fibroids 3 2

Subserous and intramural fibroids and 6 1

adenomyosis
Dysmaxorrhea

:

Submucous fibroids 8 5

Submucous fibroids, adenomyo.sis 13 1

Subserous, intramural fibroids 3 2

Subserous and intramural fibroids and 5 ^

adenomyosis
Lcncorrhca

:

Submucous fibroids 8
Submucous fibroids, adenomyosis 6
Subserous, intramural fibroids 1
Subserous and intramural fibroids and 1

adenomyosis
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Twenty-one of the patients in this group had none of the cardinal

symptoms of fibroids but had such miscellaneous complaints as the

knowledge of the presence of an abdominal tumor, pressure sjunptoms

upon the bladder or rectum, gastrointestinal disturbances, feeling of

weight in the pelvis, and symptoms associated with relaxed vaginal

walls and prolapse.

Another interesting point may be expressed in a study of the fol-

lowing table which brings out the relationship between the presence

of menorrhagia and the size of the tumors encountered (Table I).

Tabok I

WHITE
1

COLORED
SIZE

MENORRHAGIA
NO

MENORRHAGIA
MENORRHAGIA

NO
MENORRHAGIA

6 to 8 weeks’ preg-
nancy

!

25 13 1 3

3 to 6 months’ preg- i

nancy
1

20 10 12 8

Over 6 months’ preg-
nancy 1 0 4 .3

Although our study revealed only three women in this group who
had a definite complaint of sterility, a resume of the parity of the

patients here presented maj’’ be worth noting. Of the nulliparous

women in this list, four were unmarried (Table II).

Table II

GRA'VIDA PARA NUMBER

0 0 35
i 0 4
i i 13

ii 0 4
ii i 5
ii ii 22

iii 0 1

iii ii 2
iii iii 7
iv i 1
iv ii 1
iv iii 1
iv iv 2
V iv 1

vi iii 1

The age incidence in this group might also prove of some interest,

the ages ranging from twenty-thi’ee to fifty-three years (Table III).

Table IH

AGE WHITE PERCENTAGE COLORED PERCENTAGE
Under 25 years 1 1.4 3 9.6
2o to 35 years 6 8.7 9 29.0
35 to 45 years 37 53.5 13 42.0
Over 45 years 25 36.4 1 6 19.4
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DISCUSSION

An analysis of the statistical data presented above may throw some

light on the various factors which have been credited with providing

inertia for the growth of fibromyomas. Withei’spoon and other authors

have brought to our attention the relative frequency of the simulta-

neous presence of fibromyomas, adenomyosis, and hyperplasia of the

endometrium. This, together with the large number of patients in

his series displaying cystic oophoritis and salpingitis, strengthened his

hypothesis of hyiierestrinism as the impoi’tant etiologie factor in the

.stimulation to growth of fibromyomas. A correlation of our findings

will be undertaken in an effort to evaluate this theory.

The frequency of cystic oophoritis in our series is much less than

that found by Withei'spoon'* and Haggstrbm,^® this group having only

a 13 per cent incidence discoverable grosslj- or microscopicalljL Sal-

pingitis was present in twenty-six, or 83.8 per cent, of the colored

women and only three, or 4.33 per cent, of the white. It must be re-

membered that 100 per cent of these patients had uterine fibromyomas

while 63.7 per cent of the white women and 25.8 per cent of the colored

showed evidences of adenomyosis, either the subbasal or true types,

and 13 per cent of the white women had external adenomyosis (endo-

metriosis), this latter entity being entirely absent in the colored pa-

tients studied. Hyperplasia of the endometrium was present in 53 per

cent of our patients, 49.1 per cent of the white women and 60.6 per

cent of the colored showing evidence of this type of patholog3^

"Witherspoon, after stud3dng a group of colored women who had

almost 100 per cent salpingitis and C3'stic oophoritis in association with

fibrom3mmas, claimed that the pehdc inflammatoi^y process brings an

increased blood suppty to the pelvis, producing an increased ovarian

activity with h3qierestrinism. The atretic follicles thus produced

defeat the possibility of coi'pus luteum formation and an excess of

estrogenic principles results. This maA* be a factor in the production

of fibromyomas in the colored patients in this seines, the majority of

Avhom had coexisting salpingitis, but Withei’spoon further deduces

that the same etiologie factors are actiA'e in producing adenom3’’Osis,

a condition that AA'as relatiA'elA- rare in our colored patients but com-

mon in the AA'hite Avomen aaOio had no evidences of pehde inflammatory

disease. This becomes increasingly difficult to understand since the

colored Avomen liad, as a rule, larger tumors, a fact that Avould suggest

a greater excess in the circulating actiA'e e.strin content.

Again, if In'perplasia of the endometrium can be taken as a criterion

of excessive estrin stimulation, one Avould expect to find more than

a 53 per cent incidence in a series of patients AA'ith fibromyomas. In

postmenopausal patients Avith theca or granulosa cell tumors of the

ovary, bleeding from the uterus is frequently encountered. These
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patients have a hyperplasia of the endometrium as a result of the

hyperestrinism produced by or in the tumor. Since hyperplasia of the

endometrium is induced by estrogenic principles in the presence of

these ovarian neoplasms in patients who have passed the climacteric,

it is difficult to understand the comparatively large number of j^ost-

menopausal patients in the present series having endometrial atrophj"

of the menopausal type in the pi’esence of fibroids which are products

of estrin stimulation.

Some observers make much of the absence of corpora lutea in the

presence of fibromjmmas on the theoiy explained above. Haggstrom

found many ovaries in his series to contain these bodies in various

stages of development and retrogression. In our group nine patients

showed' the presence of corpora lutea, recent or old, in the ovaries

removed, and, if we ma.y be allowed to presume, there were probably

many more in the ovaries left in situ which were not mentioned in

the operative records.

A stud}’- of the symptomatology gives rise to some interesting thoughts.

There were 61 patients in this series Avho had menorrhagia
;
49 of these

had submucous fibromyomas with or without adenomyosis and 12 had

subserous and intramural tumors. If the estrogenic factor is so potent

as to produce hyperplasia of the endometrium with a resultant bleed-

ing in elderly Avomen Avith hormone producing tumors of the ovary,

Ave are forced to inquire as to AAdiy the same stimulus that produces

the fibroid tumors does not develop menori’liagia in more than 61 per

cent of our patients.

The estrogenic principle is the actiA’e motor stimulant for the uterine

musculature and some Avorkers attempt to explain dysmenorrhea seen

in patients AAuth fibromyomas on a hyperestrin basis, the excess of this

hormone proA’^iding for Augorous Aiterine contraction unopposed by
progestin because of the suppression of the corpora lutea. In our group

42 patients complained of pain associated Avith the menstrual periods.

Of this number, 27 had submucous fibromyomas, 15 had subserous and

intramural tumors and 14 had salpingitis, A\diich factor alone is fre-

quently responsible for dj’-smenorrhea because of the pelvic and boAvel

adhesions resulting from this type of pathology. Looking deeper into

this symptomatic element, it can be seen that the majority of patients

AA’ith menorrhagia and dysmenorrhea had submucous fibromyomas,

AA’hile a lesser number displayed subserous and intramural groAvths.

We feel Avith Haggstrom that the location of the tumors Avith respect

to their proximity to the uterine cavity is a more logical explanation

for the menorrhagia and dysmenorrhea, the bleeding resulting from
a constant endometrial hyperemia induced by the tumors directly un-

derlying and eroAA’ding the endometrium and the dysmenorrhea as a

product of vigorous uterine contraction in an attempt to expel the
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foreign bodies (tumor masses) lying in or near its cavity. By the

same token patients with very large subserous and intramural fibro-

myomas which may reach full-term pregnaney proportion are lacking

in these symptoms.

A survey of the obstetric histories in this group shows that there

was sterility in forty of the women, four of the nulliparas having been

unmarried. Still, we are dealing Avitli a series of patients in whom

salpingitis of one form or another with tubal closure was present

twenty-nine times, a fact accounting for some of the lack of pregnancy.

Again, we must disagree with Witherspoon’s contention that the steril-

ity associated with fibromyomas is explained totalty by the hyper-

estrinisra he believes is produced by the atretic follicles in the absence

of corpora lutea. We cannot believe that a great number of the steril-

ities in this group can be explained upon a basis of estrogenic excess

because of the small number of our patients displaying atretic follicles

and because of the occasional presence of corpora lutea.

summary

A study of the uterine walls, ovaries, and endometria in a series of

100 patients having fibromyomas with a correlation betAveen these find-

ings and the clinical histories and symptoms, still gives us no definite

basis upon which to make an absolute statement as to a single etiologie

or stimulating factor in the production of fibromyomata uteri, adeno-

myosis externa or interna, and hyperplasia of the endometrium with

resultant menorrhagia, dysmenorrhea, or sterility.

Evidence in favor of Witherspoon’s theory making hyi:)erestrinism

the single activator in the production of these pathologic and clinical

entities, can be found in the observation of the rapid groAAdh of fibro-

nijmmas during pregnaney and their puerperal and menopausal re-

gression. Such facts folloAV very closely the estrin levels now avcH

establi.shed, as does the discovery of hyperplasia of the endometi’ium

associated with the presence of theca and granulosa cell tumors of the

ovary in Avomen AAdio haA’^e passed the menopause.

We haA’’e presented in our discussion factors that may tend to oppose

this theory, at least in part. We must, therefore, feel with Witber-

.spoon that hyperestrinism plays a part in the production of the ehange.s

herein studied and discussed, but Ave cannot be conAoneed that it m

the sole agent because of the lack of consistency in the finding of

other pathologic and symptomatologic entities in association AA’itb

fibromyomas.

The logical conclusion that can be deriA’'ed from this study is that

fibromyomata uteri, endometrio.sis, adenomyosis uteri, and -hyperplasia

of the endometrium M'ith associated menorrhagia, dy.smeno]Thea, and

.sterility cannot be traced to a .single etiologie agent but appear to be

products of various and Aurying factor.s.
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DISCUSSION

DR. HAROLD 0. JONES.—I believe that hj'perplasia of the endometrium is a
.term that is often very carelessly used. Certainly the sections thrown on the screen

could be classified as different phases of cyclic manifestation. I have the same
criticism of Witherspoon’s work and do not believe that he is justified in making
comparisons uidess sections from both ovaries are available for study of the corpus

luteum.

DR. RALPH A. REIS.—^Dr. Baer, Dr. DeCosta, and I undertook a study similiar

to tills one of one thousand consecutive patients at Michael Reese Hospital, two or

three years ago. Although Witherspoon found salpingitis in almost 100 per cent of

his series, we found it in only 19.4 per cent, which is even lower than Dr. Ranter’s

figures. These variations are probably due to the differences in the social, economic,

and racial status of these series of patients. We found also very little sterility,

over 80 per cent of our patients having been pregnant one or more times. In

patients who were sterile, there was a 31 or 32 per cent incidence of salpingitis,

whereas in those who had had children the incidence was only 7 per cent. We thought,

therefore, that the sterility was due to associated salpingitis and not due to the

fibroid.

We have tried to be very rigid in our description of hyperplasia of the endo-

metrium and accordingly found hyperplastic endometrium in less than 18 per cent

of the patients whose uteri were examined. The lack of symptoms in as large as

30 per cent, as Dr. Kanter reported, corresponds with our figures of 32 per cent

wliich showed neither bleeding nor pain nor increase in menstruation.

DR. AAEON E. KANTER (in closing).—I expected a little controversy about

what is to be considered hyperplasia. That is the reason I stated what stage of the

endometrium we studied. I believe that dilated glands of varied sizes, especially

with duplication of glands, is not a normal finding. Some of tlie slides shown to-

night were hj'perplasia but it is difficult to state the tj-pe.

We have not tried to bring out conclusively the cause of fibromyomas, but we
do not believe it is an excessive amount of estrogenic hormone in the system.

Huffman, J. W.: Trichomonas Vaginalis Vaginitis, Am. J. Surg. 30: 312, 1935.

This is a preliminary report on 14 patients suffering from vaginitis, associated

with Trichomonas vaginalis infestation, who have been treated udth iodocldorhy-

droxyquinoline. The use of this.product .appears more satisfactory in this group

than any other previously tried method. In the patients under observation there

have been no recurrences up to five months.

J. Thornwell Wither.spoon



SOME POINTS IN THE TREATMENT OP ENDOMETRIAL
HYPERPLASIA BY PROGESTERONE THERAPY^^

Karl M, Wilson, M.D., and C. A. Elden, M.D., Rochester, N. Y.

(From the Department of Obstetrics and Gynecology, University of Rochester.)

The treatment of menstrual disorders and ovarian dysfunction by

methods of ovarian organotherapy has in the past been notoriously

unsatisfactory and inefficient. This has been due to a variety of

reasons. Lack of knowledge of the exact processes involved was, of

course, an important factor. Furthermore, the various ovarian prep-

arations used for therapeutic purposes could not be anything but in-

effectual in securing the desired results. We now know that extracts

of the corpus luteum, ovarian residue, and such, when given by mouth,

are practically valueless, while those formerly administered by hypo-

dermic injection contained little or none of the potent hormones.

The isolation and purification of the two important ovarian hor-

mones, estrin and progesterone, have led to renewed hopes from the

therapeutic standpoint. True, our knowledge of ovarian function has

advanced greatl}^, and the nature and function of the ovarian hor-

mones are better understood, so that it is possible now to approach

the study of patients presenting menstrual abnormalities in a more

logical manner, and in some instances at least to offer more rational

treatment than has hitherto been possible.

At the same time we would emphasize that the indiscriminate injec-

tion of ovarian hormones in the treatment of menstrual disorders can

result only in many bitter disappointments. In considering the two

ovarian hormones, estrin and progesterone, it must be recalled that

while the action of progesterone succeeds and is complementary to

that of estrin in the normal cycle, at the same time the effects of the

two are also antagonistic to each other to a degree. These facts can

be taken advantage of in ovarian therapy, and the relations between

the two must be constantlj^ kept in mind if we wish to treat our pa-

tients on rational lines. For example, in the patient whose ovaries are

already producing an oversupply of estrin, it would be most illogical

to administer more of the already too abundant hormone, while on the

other hand, in the case of an underproduction of progesterone, this

can be compensated for only by the administration of pi’ogesteroue

and not estrin.

•Read, in part. l>y invitation, before the New York Obstetrical Society. Februarj-

11. 193C.
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It is not our purpose here to go into the whole question of ovarian

therapy hut rather to emphasize some points which have developed in

the treatment of a group of patients by progesterone therapy. This

group includes several women presenting themselves on account of

persistent and profuse uterine bleeding, in whom, after curettage, the

typical microscopic picture of endometrial hj’perplasia was revealed.

The basis for this type of benign bleeding would appear to lie in the

failure of ovulation to occur and the consequent failure of the corpus

luteum to develop. There is thus probably a persistent estrin activity

with little or no production of progesterone. This group would, there-

fore, appear to be logical subjects for progesterone therapy in the hope

of supplying their deficiency. As the fundamental factor is the fail-

ure of ovulation to occur, a still more logical treatment would be the

administration of the ovulation-stimulating hormone of the anterior

pituitary, which is clinically not jmt possible.

The first difficulty encountered in progesterone therapy is the esti-

mation of the dosage to be used. Unfortunately there is at present

no satisfactory’' means available for determining the progesterone con-

tent of the blood in small amounts. Furthermore, although it is pos-

sible to determine the progesterone content of corpora lutea in the

laboratory, we are entirely ignorant of the amount of hormone pro-

duced daily dui’ing the period of activity of a particular corpus

luteum. Consequently, although we may recognize that in the given

case there is deficient production of progesterone, we have no means

available for learning what the deficit actually is. For this reason

the initial dosage used can only be decided empirically, the dosage

being increased or decreased, or the treatment continued or suspended

according to the results obtained.

The following examples of uterine bleeding associated with endo-

metrial hyqperplasia are presented in some detail as they illustrate cer-

tain particular points in connection with progesterone therapy in this

type of bleeding. The progesterone used was the purified hormone

prepared from sows’ ovaries by one of us (Elden) according to the

method of Allen and Meyer, the hormone being then dissolved iv

sesame oil, and standardized.*

Case 1.—E. C. (Unit 11752), aged forty-six, para i. The patient was admitted
in June, 1933 after several weeks of rather persistent bleeding, at times moderatelj’

profuse. Diagnostic dilatation curettage June 16, 1933 ;
curettings showed a

moderate degree of Ivypexplasia. Eollowing dilatation and curettage there was nor-

mal menstruation for five months, then she began to have persistent slight bleeding,

the amount never great but became of such a nature that there were only two or

three days free from bleeding in each month. Antuitrin-S was tried on several

occasions without success. Total period of this slight bleeding was one year. She
had associated sinus headache. Kadiation therapy or liysterectomy was being

*Onc rabbit unit corresponds to 1 mg’, of the purified crystalline hormone.
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considered. Progesterone 1^5 Eb.U. Dec. 7, 9, 11, 1934 (total Bb.U.). Bleeding

stopped tAventj'four hours later, slight recurrence for one day, then stopped entirely

for twelve days, the longest period of freedom in over a J'ear. Slight bleeding be-

gan again, increased in amount until it amounted to rvliat was apparently a moder-

ately profuse menstrual period, duration twelve day's. Without further therapy',

she menstruated quite normally', at twenty-eight- to thirty'-day intervals, duration

four to five day’s, until September, 1935 when she began to have irregular two- to

three-day periods of slight bleeding in between regular menstrual periods. With

establishment of regular menstruation, the previously persistent headaches dis-

appeared and recurred only' at time of menstruation. She was treated again in

November, 1935 on account of recurrence of slight bleeding. She was given ^5

Rb.U. on 3 successive days (total %5 Eb.U.) This second period of therapy was in

turn followed by’ improvement and reestablishment of normal menstruation.

Case 2.—E. A. (Unit 45142). This patient was first admitted on Nov. 16, 1931,

at the age of sixteen y’ears. At the age of thirteen, one y'ear after onset of men-

struation, she began to bleed persistently and almost daily up to the time of this

admission, usually slight but at times quite profuse and for the past two months

constant, rather free bleeding. Secondary' anemia, Hb. 70 per cent. Dilata- *

tion and curettage No%'. 19, 1931, ty'pical hy'perplasia. Dilatation and curettage

was followed by 3 small x-ray’ treatments (105 m.a. each, ovaries, spleen, pitu-

itary’), She was slightly' relieved by' above treatment, but in a few months

there was a recurrence of bleeding, usually' not profuse but so persistent that

the free intervals were infrequent and of short duration. Eeadmitted Jan.

31, 1935, aged twenty, after an episode of rather profuse bleeding. Basal

metabolism rate -10 per cent. Given %5 Eb.U. on each of 3 successive days (total

^^£’5 Eb.U.), Bleeding decreased second day' and had practically stopped on third

day. After six days’ freedom from bleeding, ^§5 Eb.U. repeated three days later

(total 19^5 Rb.U.) no bleeding, the last 2 doses probably unnecessary. No bleeding

for slightly' over five weeks, the longest interval of freedom in past four years.

Slight bleeding than began and persisted, occasionally somewhat increased. After

three weeks given Eb.U. on three successive days (total 9^5 Eb.U.) flow de-

creased but did not stop, amount very moderate. A week later 3 doses Eb.U.

at two-day' intervals. Bleeding stopped entirely and did not recur for three weeks.

Slight bleeding than began May 6, 1935. Given 7^5 Eb.U. on three successive

days (total Eb.U.), bleeding stopped temporarily but recurred, and repeated

3 doses of 7^3 Eb.U. beginning three days after last series (total 9£5 Eb.U.).

very slight daily flow persisted for a total of four weeks, only on two days amounted

to as much as a normal menstrual period. Given 94g Eb.U. on three successive

days (total 1%.-, Eb.U.), Bleeding stopped entirely' after third dose. No bleeding

for three weeks. Bleeding began again on Juno 24, 1935, rather free. Three daily'

doses 4,^5 Eb.U. (total 1^5 Eb.U.). Bleeding decreased and finally stopped after

three days. Thirty-one day's’ freedom from bleeding except for slight spotting on

one or two occasions. Bleeding began again July 31, 1935, and was rather profuse.

Two doses 443 Eb.U. (total 943 Eb.U.)
j

did not report for other dose. Blok

decreased but increased markedly' a week later, given 2 doses 9^5 Eb.U. (total

Rb.U.); flow stopped six days later; duration of flow sixteen day-s. No bleed-

ing for thirty days, followed by free flow for ten day-s, given 4 doses (f45 Eb.U.,

total Rb.U.). Flow checked after second injection but persi.sted for several

days more before stopping entirely. This patient presented difliculties in regularity

of treatment. She felt so much better than at any time in the previous four years

that she became at times rather perfunctory in reporting symptoms. No treatment

given since 55optcm1)er, 1935. No bleeding in October except for very slight fio«
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for about an hour on 2 occasions. Began to flow Nov. 1, 1935, duration one week,

very profuse for three days. Nothing in the way of a rogular period in December,

but has had slight bleeding for part of a day on three occasions.

Case 3.—^N. G. (Unit 9S540), aged eighteen, single. The patient was admitted

in January, 1935 on account of excessive menstruation. Menstrual onset at age

of twelve, and quite normal for first four years. Since pneumonia two years

ago menstrual periods totally irregular at four-to fourteen-day intervals, scanty in

amount and of variable duration from two to eight days. Had received thyroid

therapy from family physician, amount unltnown. Had gained 10 pounds in weight

in past five months. Physical and pelvic examinations essentially negative, the

only significant finding being a basal metabolism rate of —16 per cent. Dilatation

and curettage Jan. 31, 1935 showed typical endometrial hyperplasia. Following dilata-

tion and curettage given %5 Eb.U. of progesterone weekly for three weeks (total

Rb.U.), also ^ gr. of thyroid daily. No bleeding for two months, then had ap-

parently normal menstrual period lasting six days. For four months was given

%r, Rb.U. of progesterone in last half of each twenty-eight-day cycle, 4 normal

periods occurring after this treatment.

All therapy then was suspended and for past three montlis there had been no

bleeding of any kind. Associated with this amenorrhea she developed symptoms of

a mild hypothyroidism, and a recent basal metabolism rate gave a reading of -21

per cent. She is at present receiving thyroid therapy, 3 normal menstrual periods

resulting, the last, January, 1936.

Case 4.—^B. A. (Unit No. 79071), aged nineteen, single. The patient was ad-

mitted on Aug. 22, 1933 on account of vaginal bleeding. Menstrual onset at age of

thirteen, irregular and scanty for three years followed during the next two years

by more normal menstrual flow though somewhat irregular. Beginning a year before

admission, duration of menstrual period fourteen days, and for past six months

bleeding has been almost constant. Has lost 40 pounds in weight in past year by
dieting, present weight 73.2 K. General physical and pelvic examinations essentially

negative. Laboratory findings showed an B.B.C. of 2,760,000; Hb. 55 per cent;

W.B.C. 6,100. Basal metabolism rate -1 per cent. Blood chemistiy normal;

galactose tolerance test normal. Dilatation and curettage Aug. 26, 1933, typical endo-

metrial hyperplasia. Treated for next three months by anterior pituitary gland

given in salol coated capsules at theoretical time of ovulation with no benefit. In-

jection of 200 units of antuitrin-S was also done without benefit; irregular and
persistent bleeding continued. Second dilatation and curettage Dec. 9, 1933, typical

endometrial hyperplasia. Given a total of 10 Rb.U. progesterone in three days just

after theoretical time of ovulation, and this was repeated at the same time and
in the same amount in 2 succeeding cycles. Three periods of bleeding (menstrual?)

occurred, rather profuse and of six to seven days’ duration, no bleeding between
these periods.

A control period now started with no therapy. No bleeding of any kind for two

months followed by a normal period of six days’ duration. Two weeks later began
to bleed again and this continued for twenty-four days. Two normal periods oc-

curred in the succeeding two months. For the next four months, the periods were

irregular, profuse, and when not bleeding actively, there was almost daily “spot-

ting.” Several endometrial biopsies taken during the control period showed no

premenstrual changes. Urinary estrin studies showed varying amounts of estrogenic

substance from 0 to 32 Rb.U. daily.

Third dilatation and curettage on Feb. 24, 1935. Following this operation, she was
given small doses, %5 Rb.U., of progesterone at weekly intervals during the last

half of lier menstrual cycle, and this was continued for the next eight months.
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Menstrual periods liave been regular to Avithin a day or two, Avliile the duration

and amounts of floAv have been normal. Treatment stopped in October, 1935. After

two essentially normal menstrual periods, began to ''spot.” Pi-ogesterone

Eb.U., weekly, has apparently again brought the situation under control.

Case 5.

—

B. B. (Unit No. 9325S), aged thirty-two. The patient had a spon-

taneous miscarriage at six months tlrree years ago. Dilatation and curettage August,

3934 on account of menorrhagia, jnoderate hyperplasia, followed by period of

relief. Eecurrence of menorrhagia in March, 1935 increasing in amount and dura-

tion; periods regular but very profuse and lasting six to seven days. Progesterone

therapy began in June, 1935. Two doses of %5 Eb.TJ. on two successive days before

onset of periods each month since that time have resulted in periods of normal

duration and amount.

In addition to the foregoing patients whom we have observed for

considerable periods of time, a number of others have been treated

for shorter periods of time. Some of them may apparently be re-

garded as successes though the period of observation has been too

short to be assured of this. There have also been a number of failures.

These latter we are inclined to attribute to either too small dosage or

to improperly timed dosage. We hope to present a more complete

series at a later date.

DISCUSSION

The results obtained in the treatment of tliese five cases of vaginal

bleeding can be regarded as satisfactory, but the mechanism, bj’’ which

these results were brought about, is not so clear. These patients pre-

sented varying degrees of uterine bleeding and were treated on the

assumption that their own production of progesterone was deficient.

As mentioned above, it is at present impossible to determine the de-

gree of deficienej' of progesterone production in the indhddual, conse-

quently the dosage administei’ed has been determined on empirical

lines. The small dosage was selected for no particular reason except

as a starting point.

Case 1 presents an extraordinjiry result obtained from a veiy small dosage of

progesterone. The immediate effect so far as the bleeding Avas concerned A\as

striking enough, but of still more interest was the ensuing period of normal

menstruation Avithout further therai)y. One can only speculate as to the mechanism

by AA-hich this Avas brought about. It might appear that the small doses of pro-

gesterone Avcre in this instance sufficient to bring about a balance bctAveen the

estrin and progesterone production on the part of the organism and that that

balance once restored Avas maintained by the organism for a period of several

months. That the result obtained AA-as not a matter of simple coincidence is dem-

onstrated by the fact that the sliglit recurrence of symptoms nine months later

Avas again controlled by the same therapy AA-ith small doses of progesterone.

In Case 2 the situation Avas somcAA-hat different, repeated administration of

progesterone being necessary from time to time to control the bleeding, and also

someAvliat larger doses Avere found to be necessary to bring about the desirei

result. As Avill be seen above in her case historj-, while small doses totalling .cs

Eb.U. of progesterone caused a decrease in the bleeding, usually to
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were necessary to bring about complete control. The picture here is more nearly

what one would expect in frank substitution therapy. The end-result and her

behavior during three months without any therapy suggest that for the time being at

least a proper balance between estrin and progesterone production may have been

established.

In Case 3 we are dealing with the combination of uterine bleeding associated

witli endometrial hyperplasia and also a very definite hypothyroidism. The bene-

ficial results of progesterone tlieraj)y are seen in the 5 normal menstrual periods

which occurred after its use ineceding each period. This in turn has been succeeded

l\v -very definite signs of hypothyroidism.

Case 4 presents still different aspects. Following treatment with large doses

of progesterone, some tendency toward periodicity was established, but the three

periods, thus treated, were profuse and of longer than normal duration. This

effect is difficult to explain, and we can only speculate on the mechanism by which

the effects were produced. The results Avere certainly not as striking as in the

preceding cases Avith the administration of smaller dosage, and in this patient too

the situation was brought imder control later bj' the repeated administration of

small doses of progesterone. Possibly the latter procedure more nearly simulates

the nomal situation in the body in regard to progesterone production.

Case 5 may be regarded as an example of severe menorrhagia controlled, though

as yet not cured, by progesterone therapy.

It is obviously impossible to draiv any sweeping conclusions from

tbe above series, and no attempt will be made to do so. From tbe

results obtained, however, it Avould appear that treatment by pro-

gesterone therapy may Avell be given serious consideration in the

treatment of uterine bleeding associated Avith endometrial hj'perplasia

when there is presumably a deficient production of progesterone on

the part of the oAmries. If and Avhen it shall become possible to deter-

mine hoAv much of the hormone is necessary for normal function and

to determine how much is produced by the individual in a given ease,

it Avill then be possible to determine the dosage according to the

deficit Avhieh exists. For the present, hoAvever, the dosage will have

to be along empirical lines until Ave learn m a given ease, bj^ the

method of trial and error, the amount necessary to establish equilib-

rium. Another fact to keep in mind is the fact that solutions in oil are

absorbed sloAvly. Consequently no immediate effect Avould be ex-

pected : at least twenty-four to forty-eight hours must elapse. This is

of importance in arranging the time of administration of the hormone.

The dosage in oiu* patients has been A'^ery small Avhen compared Avith

the dosage found necessary for fi*ank substitution therapy in experi-

mental work. Thus, Allen and Corner found it necessaiy to adminis-

ter 1 Eb.U. per day to maintain pregnancy in the castrated rabbit.

Kaufman, in an interesting exj)eriment on a castrated woman, found

it possible to reproduce a premenstrual endometrium folloAved by
bleeding onlj’^ after the administration of 50,000 rat units of progynon

folloAved bj’- 35 rabbit units of progesterone. Elden, repeating his

experiment, failed to bring about similar changes through using the
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same dosage of ovarian hormones. All these experiments indicate the

large amounts of ovarian hormones necessary for frank substitutiou

therapy, and the small dosages used in our patients obviously do not

fall in that category. Kaufman has also had success in treating pa-

tients similar to ours ivith relatively small doses of progesterone, 5 to

10 rabbit units extended over five-day periods, though his dosage is

somewhat larger than we found necessary.

The explanation of the results obtained is not clear, and we. can

only theorize as to how they were brought about. Obviously with the

ovaries in situ, the situation is quite different from that of the cas-

trated woman.

Possibly a certain amount of progesterone is produced even in the

absence of ovulation in follicles undergoing atresia. Or possibly the

effect produced by these small doses is an indirect one on the cycle

through the medium of the pituitary rather than from any direct

effect on ovaries or uterus. The question cannot be answered at the

present time but offers an interesting problem for future investigation.

SUMMARY AND CONCLUSIONS

The results obtained in five women presenting utei’ine bleeding as

sociated with endometrial hyperplasia and treated by progesterone

therapy are presented. In this small series the results may be re-

garded as satisfactory, but they are also presented on account of the

problems arising in connection with the determination of the proper

dosage to use, which for the present must be along empirical lines, as

well as the possible explanation of the results obtained. The correla-

tion of the appearance of the endometrium with the therapy, by means

of frequent biopsies, would have been highly desirable, but unfortu-

nately it was not feasible.
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The author reports his second case of undescended ovary. The usual sjunptom

i.s pain which is localized at the area of attacliment. In this case the pain ap-

peared to result from the spill of blood. The location is likely to be in the ibne-

fos.sa but may be higher. The gonad is prone to bo covered bj- the colon but waj

lie laterally to it.

There is no need to remove the ovary, but its nerve supply should bo severed.

H. Close HESSEmiKE.



CERVICAL DILATATION IN DRY LABOR AND AFTER
DELIBERATE EARLY RUPTURE OP THE MEIMBRANES''-

Arthur G. Kjng, M.D., M.Sc., Cincinnati, Ohio
(From the Department of Obstetrics, Methodist Episcopal Hospital, BrooTclyn, N. Y.)

HOW does the cendx open, and what is the role of the amniotic sac

in labor, are questions that have been disputed since the beginning

of scientific obstetrics.

The opinion that the membranes are vital to labor goes back, according to

Jacquemier,! to the teaeliing of Pard’s pupil, Guillemeau, who lived in the latter

half of the sixteenth century. It is also known that harsh criticism followed the

pioneer daring in 1738 of Mary Donally, an English midwife, who was probably the

first to induce labor by rupturing the membranes.2 She achieved the delivery of a

premature but live child through a contracted pelvis that had caused the death of

two previous full-term infants. A Dr. Macaulay could not be dissuaded by a con-

sultation of his colleagues in 1756 from the same course, which had a similar happy

termination.3

William Smellie^ in 1752 cautioned against rupture of the membranes, but

stated: "The membranes appear to play no part in labor except to hold in the

water necessary for lubrication. Dilatation is effected by the head.” The then

prevalent hydrostatic wedge theorj"- was upheld by Thomas DenmanS who in, 1778

made the oft-quoted statement: "The amniotic fluid enclosed in the membranes

procures the most gentle, efficacious dilatation of the os uteri.” However, he ad-

mitted that "in many cases the membranes break spontaneously before the period

of complete dilatation without any material inconvenience” Baudelocques in 1789

held a gloomy prognosis for dry labor (even though he ruptured the membranes for

induction). However, he warned the profession that "dilatation is not immediately

and entirely the effect of that species of wedge.” John BurnsG at the turn of

the century stated that he ‘ ‘ could not go the length of some who say the evacuation

of the waters is always hurtful for there are circumstances in which it is allowable

and beneficial.” But he went on to strike the first blow against "meddlesome
midwifery. ’ ’

In 1806 William Potts Dewees was graduated from the University of Pennsyl-

vania. His thesis, which Howard A. Kelly quoted Shippen as saying marked a new
era in the history of medicine, was "An Essay on the Means of Lessening Pain and

Facilitating Certain Cases of Difficult Parturition,” in which he criticized the

theorizing of Denman. The folloT;\’ing year he continued his criticism in editing

Heath’s translation of Baudelocque, the first textbook of obstetrics published in the

United States. Shortly afterward appeared his classic Compendious System of Mid-

wifery.

Dewees" pointed out that, if the membranes were a dilating wedge, they must be

stronger than the cervix, and he compared the ease with which the membranes rup-

ture at the slightest touch to the difficulty of manual dilatation. Again, in the

absence of membranes, labor should be almost impossible or very difficult, which

he found "contrary to experience” in spite of occasional exceptions.

Dewees’ explanation of the "Manner in Which the Os Uteri Is Opened” is

briefly that the cervix begins to lose thickness and breadth as soon as it- is operated

*Reac1 at a meeting of the Cincinnati Obstetrical Society. March 12, 1936.
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upon, tliis in spite of the circular muscles. The longitudinal muscles contract coinci-

dent with the relaxation of the circular muscles, and the cervix is thus gradually

retracted over the head.

Faced thus with two entirely dilferent theories to explain the mechanism of the

dilatation of the cervix, succeeding obstetricians hesitated to fly in the face of tradi-

tion and tried to combine the tw'o. For example, Velpeau felt that although

Dewees’ explanation was correct, the waters helped ''somehow” in the process, and

he called for new studies on the subject. Jacquemier’s textbook of 1846 con-

sidered that rupture of the membranes in no way hindered dilatation. In 1858,

Sinclair and Johnstons noted that in 13,000 deliveries at the Dublin Lying-In

Hospital, the rupture of the membranes during the first stage did not tend to delay

labor, and they reported ''no hesitancy in puncturing them.” On the other hand,

Chailly pleaded for the membranes if only as a protection to the child. Eamsbothan

in England, Cazeaux in Paris, and the then rising German school ignored Dewees,

and although Gunning S. Bradford taught his theory^ in 1861, even America, led

by Hugh L. Hodge, condemned it to the place of liistorical interest.

Although our textbooks teach the hj'drostatic wedge theory with or without

minor modifications, impetus to a new study of tiie mechanism of the dilatation of

the cervix has come from two sources: first, the increasingly^ popular method of

inducing labor by rupture of the membrane.s, and second, the apparently independent

evolution of the Dewees explanation, and a practical application of it, by Kreis of

Strasbourg.^

In aeeordauce with the hypothesis that tlie membranes are the dilating

agent or at least tlie most significant element in the dilatation of the

eeiwix, dry labor, as a eoroUary, .should be exceedingly difiienlt and

prolonged. With the theory of reciprocal muscle action as the dilating

mechanism, the presence or absence of the membranes should be imma-

terial. In fact, the absence of membranes should aid labor inasmuch

as the retraction of the eeiwix is more easily accomplished over a hard

head than over a somewhat yielding mass of fluid. As a test of the

validity of either of the two explanations, a very simple experiment

might be devised to determine the length and difficulty of labor in rela-

tion to the integrity of the amniotie sac.

Supplementing observations reported in 1934 of the results obtained

with deliberate rupture of the membranes early in labor, the problem

was again investigated with the material of 1,621 obstetric admissions to

the j\Iethodist Episcopal Hospital of Brooklyn during the year 1934 and

1935. To have an adequately controlled experiment all variable factors

liave to be eliminated. Hence, the study was limited to strictly normal

parturitions by excluding the following: abortions, premature labors (to

thirty-eight weeks), breech and transverse presentations, twins, hy’dram-

nios, toxemia, bleeding eases, contracted pelvis, and constitutional com-

I)lications, such as tuberculosis and heart disease. It was felt wise to

exclude Avomen admitted to the hospital in the second stage of labor, a.s

well as those Avhose charts contained insufficient data for proper classi-

fication. There was a fourtli cause for exclusion, namely, ignorance of

whether or at what time the membranes actually ruptured. In none
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of the recent studies on dry labor has this been recognized, and un-

doubtedly the membranes were erroneously considered intact. The size

of the error thus introduced is considerable. In the Woman’s Clinic of

the New York HospitaP^ where such a classification is made, the num-

ber of cases with time of rupture undetermined amounts to about 10

per cent. At the beginning of this experiment some 11 per cent of

women fell into this group, but by the routine use of the brom-thymol-

blue test during the last few months, the figure was reduced to 6 per cent.

Table I. Classification of Obstetric Adiiissions, Methodist Episcopal
Hospital, Brooklyn, N.Y. July 1, 1934 to June 15, 1935

COMBINED PRIVATE WARD

All obstetric admissions 1621 723 898
Abnormal cases 354 (22%) 169 (23%) 185 (20%)
Admitted in second stage 117 (7%) 54 (7%) 63 (7%)
Insufficient data 36 (4%) 22 (3%) 58 (6%)
Undetermined rupture of the membranes 91 (6%) 61 (8%) 30 (3%)

Normal Cases for Study: 1001 403 598
A. Intact membranes 404 194 210
B. Dry labor 311 (31%) 130 (32%) 181 (30%)
C. Spontaneous ‘‘partial dry” 107 (11%) 38 (9%) 69 (12%)
D. Deliberate “partial dry” 179 41 138

There were thus 1001 normal, full-term, occipitoanterior or occipito-

posterior deliveries available for the experiment, as indicated in Table

I. These were grouped into four classes : A, typical labor ivith intact

membranes to the end of the first stage, that is, those cases in which

dilatation of the cervix might have been accomplished by the hj^’drostatic

wedge; B, typical dry labor, that is, those women whose dilatation was

accomplished in the complete absence of the hydrostatic wedge, pre-

sumably by the reciprocal muscle action; C, termed spontaneous “par-

tial dry” wherein the membranes ruptured spontaneously after a dila-

tation of from 4 to 7 cm.
;
D, the experimental group, women in

active labor with a dilatation of from 4 to 7 cm., on whom deliberate

rupture of the membranes was practiced in order to observe whether

the absence of a hydrostatic wedge made any difference in the type of

labor and whether there was any difference in the early and later parts

of labor. For most purposes Classes C and D can be combined under

the heading of “pai’tial dry labor.”

A very striking finding was the high incidence of dry labor, 31 pei’

cent, which included, liowever, rupture of the membranes up to the

establishment of pains at twenty-minute intervals. Williams^^ has no

TxVble II. Distribution of Primivaras and Occipitoposterior Positions

A B c, D

All cases, 1,001 (100%) 40% 31% 29%
All prim., 484 (100%) 35% 35% 30%
Prim, in each class 42% 54% 51%
All o-p’s, 381 (100%) 39% 29% 31%
0-p’s in each class 37% 36% 41%



204: . AJIERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

statistics of liis o^vll but quotes a figure of 10 per cent. At the New

York HospitaP^ the incidence in normal vertex cases is 19 per cent with

another 10 per cent unclassified. Of the two conditions usually blamed

for this accident, namely, contracted pelvis and oeeipitoposterior posi-

tion, Sehultze^^ showed definitely that contracted pelvis was not a factor,

the nineteenth century -writers to the contrary notwithstanding. Table

II demonstrates that oeeipitoposterior position is also not a predispos-

ing factor. On the other hand as has been pointed out by others, a

tendencj’- to premature rupture is apparently associated with primi-

parity.

Returning to the mechanism of dilatation of the cervix, it is apparent

that, as the textbooks state, the absence of a fluid wedge should lead to

WITHIN O 2 A e 8 lO IZ 14- 16 18 20 22 M*

HOURS
Fig:. 1.—Ogive of labors completed, prlmiparas.

a prolonged labor. On the other hand if the amniotic sac is superfluous,

or as has been suggested, occasionally even a hindrance, the reverse

should hold true and with ruptured membranes thei’e should be a smaller

percentage of prolonged labors. That this -was actually the case was

demonstrated by Sehultze^® in 1929, who found that whereas the inci-

dence of prolonged labor in 6,500 deliveries wms 12.4 per cent, it was

only 8.4 per cent in 600 dry labors; it w'as demonstrated again by

IMason^-* in 1933 ivdio found 10 per cent of 1,000 consecutive labors

extending over twenty-four hours, -whereas only 2 per cent of the dry

laboi-s Avere prolonged. In this experiment, 6 per cent of the control

“wet labor” cases Avere difficult and prolonged, but only 3 per cent of

the dry labor cases.

,

Krcls^^ has sliOArn finlhennorc, in a study of nearly 3,000 cases, ibnt

at any ghjen time there Avill be a larger percentage of Avomen Avho have
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completed tlie dilatation and delivery in the absence of membranes than
ivith intact membranes. Figs. 1 and 2 show the ogive or cumulative

distribution cuiwes for primiparas and multiparas, respectively, in the

1,000 normal cases. It will be observed that when the membranes rup-

tured before the onset of labor, dilatation was completed faster than
in the so-called normal cases, and as might be expected, the partially

^y labor cases fell somewhere between the two. The dots on the cliarts

represent Kreis’ confirmatory percentages.

This group of “partially dry” labors lends itself to analj^sis of the

role of the amniotie sac. If the hydrostatic wedge concept is correct,

then the earlier the membranes rupture the longer the labor should be

;

that is, there should be a higli negative correlation between the relative

z
Id
U
a
Id
a

WITMIN O 2 4-6 8 lO 12 14- 16 «8 20 22 24-

HOURS
Pig-. 2.—Ogive of labors completed, multiparas.

length of the “wet” portion of the labor and the total length of labor.

The correlation may be worked out by plotting the total length of labor

against the percentage of wet labor in each of the cases. Par from a

high negative correlation in the 134 jirimiparas and the 130 mnltip-
aras so studied, there Avas a distinct and significant, ei’^en though
small, positive correlation (0.20±0.05 and 0.21+0.05), that is, suggesting
that the earlier the membranes ruptured the shorter the labor tended to

be.

The simplest waj"^ of expressing the difference betiveen so-called normal
labor and dry labor and partially dry labor is by the averages of the

lengths of labor. This is slioAvn in Fig. 3. The control cases averaged
12.3 hours for primiparas; the partial drj^ group, 11.9 hours; and the

dry labors, 10.3 hours. For multiparas the values were 8.5, 7.9, and 6.1

hours, respectively. The probable error of the mean in. each case ivas



206 AMERICAN JOURNAE OP OBSTETRICS AND GYNECOLOGY

ill the neighborhood of fifteen niinutes.®= These figures represent only

label’s terminating within twenty-four hours. Had the others been

added the differences would have been even greater because of the larger

number of prolonged labors in the “wet” group.

These results thus statistically confirm the conclusions of other writei’S

on the subject, whose findings are presented in Fig. 4. Evidence that

precocious rupture of the membranes leads to a higher percentage of

prolonged labors or delays dilatation of the cervix and delivery, is con-

spicuous by its absence.

It will be remembered that when the hydrostatic wedge theory was

first attacked, as early as the eighteenth century, preservation of the

membranes was urged for other reasons, such as protection of the baby,

and in later years the prevention of infection and cervical lacerations.

14

CASES 152 156 153 223 139 «30

A B C+D A B C+0

PRIMIPARAE MULTIPARAE
Fig-. 3.—Average length of labor.

Again it must be pointed out that these are purely theoretical considera-

tions. As W. D. Porter^® commented in 1923; “The dangers of dry

labor are rather exaggerated . . . and the dangers mentioned do not

develop as a. rule.” One of these dangers is the increased incidence of

•Tlie values were derived bv the Pearson Product-Moment Coefficient technic from
the formula ;

(Sfdx) fSfdy)
2x'y' -

x/
( Sfd^.v ( 2fd:y -

0.C745 (1-Tp_

VN

Tlic P.E.M. was calcvilatcd from the formula; 0.6745 x - and the Reliability of

Is

lh<' Difference from tlie formula: — • The values for the reliability of

v(ctMj)’+ (oMs)-

tlie difference between the control and the diT labor groups were 3. 68 and .5.36 for

prlmlparas and multlparas, respectively.
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forceps application. In Table III are presented the figures in this series

for indicated low, mid and high forceps, excluding the prophylactic use

Table III. Incidence op Forceps Intervention

LOW, lUD, HIGH FORCEPS MID AND HIGH FORCEPS

A 16.3% 6.2%
B 10.6% 3.5%
C, D 12.6% 4.2%

of outlet forceps. The highest incidence was found in the control group,

the lowest in the dry labor group, with the partially dry labor eases

again falling between. Since the indications for forceps are usuafiy

maternal exhaustion or fetal distress, and since the incidence varies as

the length of labor in the three groups, it is suggested that the lowered

incidence in the dry and partially dry labors is due to their being

shorter with the concomitant saving of energy to the mother and trauma

to the child.

AUTHOR YEAR NO. CASES

BRODHEAD I9 2A 18 2

WILLIAMS 1927 14,396

OE LEE 1929 1,000

SCHULTZe J929

eUTMACHER”
DOUGLAS

MASON

MORTON

JACKSON

KING

DRY LABOR

HOURS
8 10 12 14- 16 18

MULTtPARAE

I9BI

1953

1933

1934

1936

1,000
166

PRIMIPARAE

on:

1.75 17.6

404
3 I f

CONTROL CASES m

!L7J

ALL CASES 'mm

Fig-. 4.—^Average duration of labor.

Another of these dangers is that of infection. The morbidity in the

1,001 cases is given in Table IV. The standard used was that of the

American College of Surgeons, a temperature of 100.4° P. on two suc-

cessive days not including the first or later than the tenth day post-

partum. It will be obseiwed that the total morbidity was not appre-

ciably raised and the morbidity from uterine causes was slightly low-

ered by premature rupture of the membranes. In this connection it is

of some interest that Kreis first questioned the value of the membranes
at the International Congress on Puerperal Fever at Strasbourg in

1922.^8
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From Denman’s textbook^ in 1778 to Curtis’^® in 1933, the hydrostatic

wedge has been considered gentle in its action on the maternal cervix.

Norman Williams,^® however, after a study of 150 cases in 1935, con-

Table rv. Mokbidity (A. C. S.)

TOTAL CORRECTED

A 6.2% 2.7%
B 5.5% 2.6%
G, D 6.6% 1.0%
D 6.7% 1.1%

eluded that “the degree of dilatation at the time of rupture appears to

bear a definite relationship to cervical injury . . . the tearing is found

to be less when the membranes break before labor or early in labor.”

As shown in Table V this statement is to a certain extent confirmed in

the 183 Avard primiparas on whom postpartal data were available. From

the limited number of eases no definite conclusions may be draivn, but

it is apparent that intact membranes did not appreciably protect the

ceiwix.

Table V. Cera'icai. Lacerations

183 Primiparas

NO.
CASES

0*
0 AND
FIRST
DEGREE

SECOND
DEGREE

THIRD
DEGREE

A 55 20% 80% 20% 0

B 68 30% S7% 12% 1%
G, D 60 17% 84% 18% 0

•No lacerations.

A very old argument in favor of preseiwing the membranes is the pro-

tection of the child. This is hard to discuss because of the complexity

of factors and an endless amount of theorizing in the literature. As

tliere was no death in the 1,001 normal cases that might have been

attributed to the delivery, all the neonatal deaths and the viable still-

births in the 1,621 admissions are presented in Table VI. It will be

noted that there is no evidence to suggest dry or partially diy labors

without complication were harmful to the child.

Since the results of this experiment ivere so contrary to the usual

teacliing, it Avas felt advisable to compare them AA’ith the observations

on dry labor of the past fifteen years. There are ab-stracted in Table VII

the opinions of all authors Avho haA^e actually recorded their findings.

It Avill be noted that there is a preponderance of evidence that dry

labor, Avhether spontaneous or induced, is either harmless or catu faA'or-

able, and the length of labor is unanimou.sly conceded to be no more pro-

longed as a result of rupture of the amniotic sac, thus casting grave

doubts on the role that stmeture plays in cervical dilatation.
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Table VI. Viable Stillbirths and Twenty-Four-Hour Neonatal Deaths
1,G21 Obstetric Admissions

? A b C, D

Dead before onset of labor 14
Anencephaly, meningocele, etc,, prematurity 4
Intracranial hemorrhage
True knot in cord

0

1

Cord tight about neck: Accidental hemorrhage 1

Difficult breech 2

Difficult forceps 2 1 ]

Prolapsed Cord

:

Transverse or breech presentation 1 1

During difficult version or high forceps 1 1

After bagging
In hydramnios 1

1

Undetermined Breech
Vertex 1 1

1

Total vertex 2 G 3 1

Total (36) 18 2 G 7 2

Table VII. Summarized Opinions on Dry Labor

1

AUTHOR YEAR NO.
OASES

LENGTH
LABOR

FORCEPS MORBIDITY
PETAL
DANGER

PROG-
NOSIS

Dorman, Lyon^i 1921 270 Shorter — ? Higher ? More Same
Polak’7 1923 — — — — — Poor
Brodhead22 1924 182 Shorter Same Same Same Same
Eandall23 1925 88 Same — — — Same
Schultzei3 1929 604 Sliorter More Higher Less Same
N'orris24 1930 196 Shorter More Higher Less Poor
LaHaye27 1931 1250 Shorter Fewer Lower Same Good
Kreisis 1931 — — — — Good
Fitzgibbon25 1931 220 Shorter Same Lower Same Good
Rutmacher2fl 1930 761 Sliorter Fewer Lower Same Good
Slemmons28 1932 132 Shorter — Same Same Same
Masonic 1933 166 Shorter — Lower Less Same
Morton29 1933 150 Shorter — .Same ? Less
van Eooyso 1933 — — More — — Poor
Jacksonsi 1934 500 Shorter ? Fewer — Same Good
A. G. Kingio 1934 300 .Shorter Fewer Lower Same Good
E. L. King32 1934 — — — — — Same
Woodsss 1934 750 Same ? More ? Higher Same .Same
Sterns

4

1934 85 Sliorter — Lower Less Good
Holmes35 1934 90 Shorter Same Same Same Same
Euckerso 1935 716 Shorter — Lower Same Good
Krahulicksi 1935 205 Shorter — — — .Same
N. Williams2o 1935 150 Shorter — Same Same Good
A. G. King 193G 597 Shorter Fewer Lower Same Good

SUMMARY

All investigation was made of 1,001 uncomplicated fnll-term par-

turitions occurring in 1,621 obstetric admissions. Of these, 40 per cent

enjoj^ed intact membranes until complete dilatation and were used as

controls. Tliirty-one per cent spontaneously ruptured the membranes

before the onset of regular pains at tiventy-minute intervals, and were

classed as diy labors. Tixe remaining 29 per cent was made up of those

whose membranes were intact only to a dilatation of from 4 to 7 cm.,

11 per cent by spontaneous rupture and 18 per cent by deliberate

vupture.
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No light was thrown on the etiology of rupture of the membranes,

although it occurred disproportionatelj’- more often in primiparas. Oc-

cipitoposterior position was not a factor.

The length of labor was studied from four points of view : There was

a larger percentage of prolonged labors in the control group than in the

dry and partially dry groups. The cumulative distribution curves of

percentage completed labors at two-hour mtervals, was most favorable

for completely dry labors, least favorable for the “wet” labors, the par-

tially dry labors falling between. In the partially dry labors there was

a positive rather than a negative correlation between the length of the

“wet” portion of the labor and the total length of labor. The statis-

tically significant averages of the length of labor showed dry labor to

be shorter than the controls by 2.0 (+0.25) hours for primiparas and 2.4

(+0.24) hours in multiparas.

Concerning the safety of labor in the absence of the membranes:

The incidence of forceps intervention was 16.3 per cent in the control

group, 10.6 per cent in the diy labor group, and 12.6 per cent in the

partially dry labor group. The morbidity was essentially the same in

all gimips, i.e., 6.2 per cent in the controls, 5.5 per cent in the dry labor

cases, and 6.7 per cent in the partially dry labors. There w&s a slightly

lower incidence of cervical lacerations in the drj’- labor group than in

the controls, vdth the partially dry labors falling between. The fetal

mortality was unaffected by rupture of the membranes eitlier spon-

taneously or deliberately.

The literature was exhaustively reviewed and reports .in the last fifteen

years amply confinn the above findings.

These results offer support to the explanation of cervical dilatation

suggested by Dewees, that in labor the cervix is gradually retracteil

over the head by muscular action alone. On the other hand, that dilata-

tion is accomplished by the hydrostatic wedge, a theory which has been

disputed I’epeatedly since the eighteenth century, appears to be in-

compatible with the results of this experiment, inasmuch as the mem-

branes proved to be unneeessaiy for a safe, easy, and short labor.
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A SURVEY OP THE VAGINAL FLORA AT VARIOUS AGES,

WITH SPECIAL REFERENCE TO THE
DODERLEIN BACILLUS

Louis Weinstein, Ph.D., New Haven, Conn., Maxwell Bogin, M.D.,

Joseph H. Howard, M.D., P.A.C.S., and Benjamin B.

PiNKELSTONE, M.D., BRIDGEPORT, CONN.

The organism first discovered and described by Doderlein in 1892

bas attracted the attention alike of bacteriologists, gynecologists,

and obstetricians. Many students of bacteriology have been interested

in this organism on account of its close relationship to the well-known

intestinal type of laetobacillus, L, acklopMlus. To the clinical group

it is of particular interest because of the important role ascribed to it

heretofore in the production of acidity of the vaginal tract. This

acidity was and still is regarded by many as of prime importance in

preventing infection of the genital organs, especially during preg-

nancy.

A number of investigators have made surveys of the prevalence of

Doderlein ’s bacillus in the vaginas of individuals in various age gvoups.

Much of their work has been done by the use of smear technics and cul-

tural methods which appear to us to be inadequate for demonstrating the

presence of the organism. In the work presented here Ave attempted

to determine the frequene.y of occurrence of this bacillus in the va-

ginal tracts of children of vainous ages, pregnant and nonpregnant

females, and in indmduals infected with N. gonorrheae, using a cul-

ture medium which our experience lias shoAvn to be particularly favor-

able for the demonstration of members of the laetobacillus group. It

was further desired to determine, if iiossible, from the data obtained,

whether the Doderlein bacillus alone is responsible for the acid con-

dition of the A^ngina, or whether the groAvth of the oi’ganism is merely
a result of increase in H-ion concentration due to other factors. An
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attempt was made also to determine wliat influence may be exerted

bj'- pathologic processes in the vaginal tract upon the presence or ab-

sence of the acidurie organism concerned here.

EXPERIMENTAL

In obtaining vaginal specimens for smear and culture, utmost precaution was

taken to maintain as nearly aseptic conditions as possible. In infants and very

young cliildren the vulva was swabbed witli tincture of green soap and dried witli

sterile towels. Tiie labia were held apart with a gloved hand and a sterile swab

inserted and drawm along the vaginal avails to absorb secretion; immediately, upon

withdrawal, the swabs were immersed in a test tube containing 1 c.c. of sterile

phj'siologic saline solution. A second swmb was obtained in the same manner, for

direct microscopic examination. In older children it was found impractical to use

the gi’een soap cleansing procedure because the groups, coming from charity camps,

were too large to admit of tliis treatment. In these cases, with the labia spread

as far apart as possible, it was relatively simple to insert tlie sterile swab through

the opening of the hyunen without contamination by contact wdth the vulva or anal

region. "iMierever contamination was at all suspected the swab was discarded. In

pregnant and nonpregnant adults the specimens were obtained by inserting sterile

vaginal specula and introducing the swabs directly into the vaginal vault. Adults

with intact hymens were not included in this study.

All of the specimens were cultured within two or three hours after being taken.

The swab was well rotated until the saline solution became cloudy'. Prom one-

half to three-fourths of this su.spension w'as then plated in a medium having the

follow'ing composition.

200 c.c. filtered tomato juice

5 gm. Difeo peptone

10 gm, Difeo peptonized milk

5 gm. Difeo yeast extract

SOO c.c. water

20 gm. Difeo agar

pH adjusted to 7,5 sterilized at 180° C. for S minutes

Final pH near G.G to G.7

The plates were incubated at 37° C. for forty-eight hours in an atmosphere con-

taining 10 per .cent carbon dioxide. They' were then examined for the typical fuzzy

colonies. ^Microscopic examination of a number of colonies, smooth and fuzzy,

was always made in order to determine w'hether any of the smooth colonies con-

tained the Dodcrlein organism. In no instance W'as this organism found to grow

in any form other than that of the X or XY ty^pes. Reports of other observers

to the cfl'cct tliat this organism may grow as a smooth colony may have been

due to the use of media which p.articularly encourage this type of colony'. The

medium used in the W’ork reported here has been found e.specially elfectivc in ac-

centuating the roughness of certain other members of the lactobacilhis genu-s,

namely L. acklophUus and L. hifulus. Further, unless pour plates are used, even

on the medium do.scribed above, the organisms tend to grow in a smooth colony.

It has always been ob.«erved by us that strains of the Doderlein bacillus which

grow as the X or XY type of colony in a pour plate W'ill be smooth in form when

streaked on agar. Counts were made of the Doderlein colonies and thoFC of all

other bacteria appearing in tlie plate, and the results recorded in terms of P'V

centage of Doderlein bacilli as compared with the total viable vaginal flora. ,
.
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All of the smears Avere stained by Gram’s method and the relative prevalence

of aciduric rods, diphtheroids, gram-negative rods, and gram-positive cocci de-

termined. A search was always made for gram-negative diplococci, and a hanging
drop preparation examined for Trichomonas vaginalis in cases where a vaginal dis-

charge was present.

_ RESULTS

A. Children.—The vaginal flora of 164 children was studied. The
Doderlein bacillus was found to be present in 29 (17.7 per cent) of

these individuals.

On further subdivision into the various age groups ranging from
one to thirteen years, it was observed that of the children who were
seven and one-half hours to six years of age (28 cases), 4 cases (14.3

per cent) showed the Doderlein bacillus. Of the children in the group
aged seven years through twelve years (134 in number), 24 (17.9 per
cent) harbored this vaginal organism. Only 2 individuals who were

Chart 1.—Prevalence of the Doderlein bacillus in various age groups.

thirteen years old were studied, and of these only one had the Dbder-

lein bacillus. Seven of the total number of eases studied had a vaginal

discharge which could not be traced to gonorrheal or trichomonas

infestation. Onlj’' 1 of these 7 patients harbored the aciduric bacillus.

B. Nongravid AduUs.—^Ninety-nine nongTavid adult females were

studied. Of these, 38 (38.3 per cent) showed the presence of the

Doderlein bacillus, while 61 (61.7 per cent) had none. Further sub-

division of this group into those complaining of vaginal disturbances

(vaginal discharges or eerwcal lesions) and those having normal vag-

inal tracts, revealed that in the former group (45 in number), 17

(37.7 per cent) had Doderlein bacilli, and 28 (62.3 per cent) wei-e ap-

parently free from lactobacilli. In the latter group (54 in number),

21 (3S.8 per cent) harboi’ed the Doderlein bacillus, while 33 (61.2 per
cent) did not. Of- the group (45 in number) having vaginal disturb-

ances, 10 of the 17 individuals who carried the Doderlein organism
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suffered from a vaginal discharge, while 7 showed no discharge. Of

those not harboring this vaginal bacillus (28 in number), 19 showed a

discharge, and 9 did not.

C. Gravid Females.—A. group of 97 pregnant women was studied.

Of these, 57 (58.7 per cent) carried the Dodeidein bacillus in the vag-

inal tract, while in 40 (41.3 per cent) tbe organism could not be

demonstrated.

0-6 7-12 13 i B 1-6 7-9
Oblldxen (164 o&sas) Hoogr&Tid adults Orarlds (97 oases)
Iga In years (99 oaaaa) Month of pregnanoy

Chart 2,—In group of children, 7 showed vaginal discharge with no specific etiology

;

1 showed Doderlein bacillus. A, Vaginal discharge or cervical lesion ;
B, normal

vaginal tract Group A, DOderlein bacillus present, 10 vaginal discharge and 7 no
discharge

; Doderlein bacillus absent, 19 vaginal discharge and 9 no discharge.

Clinn 3.—P.,clatlon of Doderlein bacilli to number of pregnancies.

When tlie total group was analyzed from the standpoint of the

month of pregnancy in wliieh the vaginal examination was made, it

was found that in the cases which were gravid from one to six months

(41 in number), 22 (53.6 per cent) showed Doderleins, while 19 (46.4

per cent) did not. Of tliose who were pregnant from seven to nine

months (56 in number), ,35 (62.5 per cent had Doderlein bacilli, and 21

(37.5 per cent) did not.
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Further subdivision of the group of gravid females, according to

the number of children which they had borne, revealed that of those

who had had no children (6 in number), 3 harbored Doderleins.

Among women who had given birth to fi’om 1 to 3 children (54 in

number), 31 (57.4 per cent) showed this organism, while in 23 (42.6

per cent), it could not be found. Of 37 women who had more than 3

children (4 to 11), 24 (64.7 per cent) harbored Doderleins, while 13

(35.2 per cent) showed none.

Twelve individuals of the entire group of 97 studied had a vaginal

discharge which was not due to gonococcus or trichomonas infection.

In only 5 (41.6 per cent) of these was the presence of the Doderlein

bacillus demonstrable.

D. Specific Infection of the Vagina.—Forty-two patients having spe-

cific vaginal infection were studied. Of these, 35 were found to harbor

N. gonorrheas, while 7 were infected with Trichomonas vaginalis. It is

of interest to note that none of these eases, the diagnosis of which was

confirmed in every instance by stained smears, hanging drops and

cultures, showed the Doderlein organism.

DISCUSSION

It should be noted in the results presented here that certain group-

ings of subjects have been made according to age in children, dura-

tion of pregnancy, and number of children in the pregnant groups.

This grouping is purely arbitrary, and was decided upon for the pur-

pose of working with significantly large groups.

Studies of the vaginal flora of 164 children revealed that 17.7 per

cent harbored the Doderlein bacillus in their vaginal tracts. This fig-

ure is higher than that reported by Thomas" in 1928, who, working

with a smaller group, repoi’ted a 10 per cent occurrence of Doderleins.

It is of interest to note that, with the exception of two cases (thirteen

years of age), none of the children studied had menstruated. It is

significant that of those who were in the age group of seven through

twelve years (134 in number), only 17.9 per cent harbored Doderleins.

None of these children had menstruated, but a large number of them

showed beginning or marked secondary sexual characteristics. On
the other hand, the children ranging in age from seven and one-half

houx's through six years, none of whom showed any of the sexual

changes observed in the former group, exhibited almost the same

prevalence of Doderlein bacilli (14.3 per cent). It is regrettable that

only two children who had menstruated were available for study and
that consequently no conclusions could be drawn from this group.

Hoxvever, in our study of nongravid adults the effect of menstruation
was determined, since no nonmenstruating individual was studied.
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An inspection of the results obtained in the examination of the

vaginal flora of 99 nongravid adults reveals that 38.3 per cent har-

bored Doderlein's bacillus. Thei'e seemed to be no correlation between

vaginal pathology and the presence or absence of the Doderlein or-

ganism, since in the group of women showing vaginal pathology, 37.7

per cent harbored Doderleins, while in the group revealing no pathology

38.8 per cent showed Doderleins.

The data obtained in the group of gravid females analyzed from

the standpoint of duration of pi-egnancy show that a higher percent-

age of women pregnant from seven to nine months (62.5 per cent)

harbored the Doderlein bacillus than did those of the group of indi-

viduals gravid from one to six months (53.6 per cent). Since the

number of individuals in each of these groups is approximately the

same, some significance ma}’- be attached to the difference noted. This

will be discussed later. No correlation could be drawn between the

parity of the individual and the presence or absence of the Doderlein

organism. Twelve of the group of gravid individuals studied showed

a vaginal discharge. The occurrence of Doderleins in this group was

somewhat lower (41.6 per cent) than that of the group as a whole.

Manj’- investigators have shown that the Doderlein organism is absent

when gonorrheal infection is existent. Most of this work has been

done by using the smear method for detection of the aciduric as well

as the gram-negative diplococeic forms. In the present study these

results have been confirmed by cultural examinations. Although the

number of eases of trichomonas infection studied is quite small, it is

interesting to note that the Arnginal lactobacillus was not found in any

of such cases. Further work along this line is desirable.

Attempts to correlate the findings in the smears with those obtained in

culture were not successful in many instances. Very frequently organ-

isms resembling the Doderlein bacillus were obseiwed in the slide prep-

arations, but could not be found by the culture method. The converse

was also frequently true. This fact, we believe, is illustrative of the

difficulty involved in attempting to study the prevalence of this organ-

ism by the use of smears only. It was noticed that in some of the slides

where the acidiirie organism preponderated, the diphtheroid and gram-

negative forms were the first to disappear, and the group of gram-posi-

tive cocci the last. In other words, three types of flora could be ob-

served, according to the smear picture. First, a pure or almost pure

specimen of Doderlein ’s organism; second, the aciduric rods mixed wiili

gram-positive cocci ; and third, the aciduric rods, gram-positive cocci

and diphtheroid cells. Gram-negative rods were seen only infrequcntl.v

and then only in the third group. The three types of vaginal flora ob-

served by us have been desci-ibed previou.sly by Oi'niekshank* (19301

and ofliers.



WEINSTEIN ET AL. : VAGINAE FLORA AT VARIOUS AGES 217

The question of association of Doderlein’s bacillus with increased

H-ion concentration in the vagina has interested many observers. We
believe that no evidence exists at the moment which is in full support of

the.theory that the organism alone causes the increased acidity. Analysis

of the above data indicates that there is a gradual increase in prevalence

of Dbderlein’s organism in children up to puberty, that the organism is

to be found much more frequently in nongravid adults, and that it

reaches its highest frequency level in the gravid adults in the last two

or three months of pregnancy. It is a kno-wn fact that the vaginal H-ion

concentration is lowest in children, higher in nongravid females, and

highest in the pregnant females, especially in the last two or three

months of gestation. It is also recognized that estrin is present in small

quantities in prepubertal children, increases in amount as the menstrual

function becames established, and reaches its highest concentration dur-

ing pregnancy and especially in the last two or three months. It has

been shown by Hall and Lewis^ in monkeys (1936) and by Lewis and

Weinstein^ in children, that the administration of estrin increases

vaginal acidity, and that in some eases where Doderlein’s bacillus was

not present before administration of estrin, it was present after this

treatment. Since the Doderlein organism is known to be favored by

an acid medium, and the other members of the vaginal flora, such as

the gram-negative rods, diphtheroids and gram-positive cocci are in-

hibited by a low pH, it seems probable that the presence of the vaginal

bacillus is the result in many cases of the acid reaction brought about

in the vagina by such factors as the natural or artificial introduction of

estrin. The vaginal acidity does not seem to be due merely to the presence

of the Doderlein organism, but it seems likely that the presence of the

aciduric bacillus is facilitated by the increased acidity, which in turn is

brought about by secretion of estrin.

CONCLUSIONS

1. A survey of the vaginal flora of 400 females of various ages re-

vealed that 17.7 per cent of children, 38.3 per cent of nongravid fe-

males, and 58.7 per cent of pregnant women harbored Doderlein’s bacil-

lus.

2. There seemed to be only a slightly increased prevalence of the

Doderlein organism with increase in age in the prepubertal group.

3. Doderlein’s bacillus was found more frequently in the later than

in the earlier months of pregnancy, and in the group of women who had

borne 3 to 6 children, as contrasted with those who had given birth to

1 to 3 children.

4. Very little correlation could be drawn between vaginal pathology

and the absence or presence of the aciduric vaginal baciUus, except in

cases of gonococcus or trichomonas infection, in which Doderlein’s or-

ganism was never demonstrated.
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5. Three tjTpes of vaginal flora, as observed by other investigators,

were noted in the direct microscopic studies,

6. Some evidence is presented in support of a theory that the presence

of Dbderlein’s bacillus in the vagina is the result of the acidity induced

by the secretion of estrin, and that the organism itself is not responsible

for vaginal acidity.
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THE LE FORT COLPOCLEISIS*

Fred L. Adair, M.D., and Laura DaSef, M.D,, Chicago, Idl.

(From the Oepartment of Obstetrics and Gynecology, the University of Chicago,

and the Chicago Lying-In Sospital)

S
INCE 1931, 38 cases of partial or complete genital prolapse in older

women have been treated at the Chicago Ljdng-In Hospital by some

luodificatiou of tlie Le Fort colpoeleisis. This operation consisting of a

medial obliteration of the vagina is seldom performed. The operation

is applicable to a difficult group of cases, and the results have been so

satisfactory that it would seem to be of value to report the cases with,

the method of treatment, since colpoeleisis is seldom used and the

literature is small compared with the great bulk written on ^le gen-

eral subject of genital prolapse and its treatment.

The history of tlie surgical treatment of ijrolapse and the develop-

ment of the operation may be of interest. Tlie first attempts at surgi-

cal remedy consisted in an amputation of the protruding parts or a

reduction of the size of the introitus to prevent their downward dis-

placement. Frick of Hamburg (1832) sutured together the lower third

of the labia majora. Crede, Baker-Brown, Dieffenbach, and Seanzoni

denuded the tissues around the introitus and sutured the parts. Others

removed portions of the vaginal walls and apposed the raw surfaces.

All of these operations were done after a reduction of the prolapse.

None of them were very successful.

As early as 1823 Gerardin of Metz adopted cauterization of the vaginal walls os

treatment, and he llr.st sugge.sted that the anterior and posterior portions of the

•Presented before the Sixth Annual Fall Clinical Conference of the Oklahoma
City Clinical Society. Novcinher G, 1935.

Read at a meeting of the Chicago Gynecological Society, January 17, 1936.
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vagina might be denuded at the introitus and the surfaces approximated by sutures.

He did not perform the operation. It was first attempted by Heugebauer of Warsaw

(1867). He denuded an area 3 by 6 cm. on the anterior and posterior walls near

the introitus and sutured the anterior to the posterior wall at a somewhat liigher

level (3 cm.). His work was published in Polish journals (1867, 1870, 1871), but

the method was not poj)ularized until eases were reported by Leon Le Fort, Professor

of Medicine, Paris, in 1876.

Le Fort knew nothing of the work of Neugebauer but followed the suggestion

of Gfirardin. He was led to use the colpocleisis as a result of his own work on

congenital vaginal septum, the results of wliich he published in 1863. He observed

that prolapse did not occur in cases of congenital septum of the vagina, and that,

as a rule, normal sexual relations were possible and cliildbearing was not interfered

udth. Since treatment of prolapse was often necessary in women of childbearing

age, a satisfactory operation must take these two factors into consideration.

Le Fort differed from Ms predecessors as to the cause of genital prolapse. He
was of the opinion that in cases of genital i)rolapse, due to childbirth trauma or to

congenitally poor tissue support, the hypertrophy and elongation of the cervix

usually foimd, were secondary, not primary. He thought that the relaxation of the

vaginal wall following childbirth, together with the usual rupture of the perineal

floor, allowed a sinking downward of the anterior vaginal wall and the rectovaginal

septum. The weight of the bladder upon the relaxed wall would result in a

cystocele wMch would tend, in turn, to pull doum after it the "next-lying vaginal

walk” Traction would thus be put upon the cervix and in time lengthen both the

supravaginal and infravaginal portions. The continuous, slight, downward traction

would be responsible for the gradual prolapse of the corpus and its relaxed sup-

ports. He thought, therefore, that if it were possible to hold the vaginal walls in

apposition and to prevent their sinking do'wnward, it might be possible to prevent

prolapse of the uterus.

His first patient, in 1876, was a twenty-nine-year-old woman, para iv, with a

complete uterine prolapse, tliird-degree rectocele and cystocele. To the partial

vaginal septum which he made, he added a perineal repair after the manner of

Baker-Brown. The operation was successful. The follo^ving year the patient w'as

delivered of a living eight-month fetus after a short, normal labor. The septum,

of course, was incised. Ho recurrence of the original condition followed.

The technic of the operation as described by Le Fort is as follows:

"With the patient in the dorsal position tind without attempting to replace

the uterus, wliich was entirely outside the vulva, I made four incisions on the lower

portion of the anterior wall of the vagina, circumscribing a strip of mucous mem-
brane which, when removed, gave me a raw surface about 6 centimeters in length and

2 in breadth. Then, after raising and lifting the prolapsed uterus toward the

abdomen, thus exposing the posterior surface of the tumor, I produced on this part

a denuded surface similar to the one on the anterior wall. After doing tliis, I ex-

posed the uterus sufficiently to permit joining the ends of the two raw surfaces which

were closest to the uterus, and I applied sutures at three points on the transverse

margin, uniting linearly the anterior and posterior walls of the vagina. I proceeded

then to unite the lateral edges with a silver wire passed through corresponding

points on the anterior and posterior margins of each side. A w-ire having been

similarly placed at the same height on the opposite margin, the redaction of the

uterus was increased by drawing together the apposed vaginal walls through a

tightening of the two sutures. The reduction progressed step by step with the

placing of the sutures, and when the two margins of the raw surfaces were united

throughout, the reduction was complete.” (Passage tran.slated from original

article by L(5on Le Port.)
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In tlie j^ears immediately following, numerous surgeons performed

tlie operation, modifjdng the original technic. Eustache increased the

uddth and depth of the vaginal septum, thus augmenting the stability

of the uterine support and lessening the likelihood of recurrence of

the prolapse through one of the lateral canals. This, however, inter-

fered with coitus and reduced the applicability of the operation to

women past the age of active sexual life. Duplay added a perineor-

rhaphy to the colpocleisis. After 1900 only occasional reports ap-

peared in the literature until 1925. Since that time reports of small

series of cases have been made by several operators (Broeq and Nora,

Baer and Ries, Phaneuf, etc.). The history of the operation and the

literature have been discussed at length because there is no such resume

in English and the material was found in old journals inaccessible to

many joractitioners.

In spite of the rarity of the pei’formance of colpocleisis there would

seem to be a place for such a procedure in a limited number of eases

of prolapse. It is a relatively simple surgical procedure. It is ad-

mirably suited to elderly women and may be used when more extensive

operations are contraindicated because of obesity, hypertension, chronic

nephritis or evidence of mj^ocardial weakness. In the eases reported

here, 64 per cent had some condition contraindicating extensive op-

erative procedure. It may be used with excellent results where other

operative methods have failed. It can be eaimied out under local anes-

thesia or with a minimum of gas anesthesia or ethjdene.

The prerequisites for the operation are as follows : The sexual life of

the patient should no longer be of importance and the consent of the

husband should be obtained. The cervix, corpus, and adnexa should

be free from pathology. Schwabe thinks that all cases should be

curetted pi'ior to the operation and that phenol cauterization of the

uterine cavity should be carried out. Erosions of the cervix and

vaginitis should be eliminated by suitable treatment. The prolapse

should be capable of reduction.

In the 38 cases presented here the ages of the patients vary from

fifty-seven to seventy-three yeai*s (mean age = sixty-four years) and

the duration of their complaint from one to forty-four years. One

patient had never been pregnant; the rest had borne from 1 to 11

children. They were from four to twenty-eight years past the age of

menopause. Nineteen (50 per cent) had had previous surgical treat-

ment for the condition present. Eleven had worn various types of

pessaries unsuccessfully.

The symptoms from which the patients suffered were chieflj^ urinary

and pelvic. These included pollakiuria, dy.suria, difficulty in urinating,

retention of the urine with resulting cystitis and a sense of bladder
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pressure. The discomfort of the prolapse and its interference with

walking was a frequent complaint. Other symptoms were vaginal

discharge and spotting, and in one case vulvitis.

On examination the pathology found was as follows : complete pro-

lapse in 10 patients, complete prolapse with enterocele in 1, complete

recurrent prolapse after hysterectomy in 4, partial prolapse with recto-

cele and cystocele in 18, and rectocele and c3’’stoeele alone in 5.

Surgical treatment was complicated bj’’ those conditions commonlj’’

found in elderly women—^hjqDertension, obesity, albuminuria, and dia-

betes mellitus. The two cardiac patients were poor risks
;
another patient

had been treated for pernicious anemia for some time.

Each case was given individual consideration in the choice of op-

eration, and the colpocleisis was combined Avith other operative pro-

cedures as indicated by the pathologj’’ present. It was found that the

addition of a perineorrhaphy added greatly to the results if a relaxed

pelvic floor Avere present. A plication of the vesicovaginal fascia in

cases Avith large cystocele also greatlj’’ improved the result of operation.

The operations performed Avere as folloAVS:

Le Fort colpocleisis + plication of A'csicovaginal fascia -f

perineorrliapliy 11 cases

Le Fort colpocleisis + perineorrhaphy 15 cases

Le Fort colpocleisis -t- repair of inguinal hemia 1 case

Le Fort colpocleisis + plication of vesicovaginal fascia +
perineorrhaphy { repair of enterocele 1 case

Le Fort colpocleisis + vaginal hysterectomy 5 cases

Le Fort colpocleisis 5 cases

The operations Avere not all carried out bj^ a single operator, but in

general the technic consisted of three procedures:

1. Plication of the pubovesical fascia.

2. Le Fort colpocleisis.

3. Colpo-perineorrhaphy.

THE TECHNIC OP LE FORT COLPOCLEISIS

The patient is placed in the lithotomy position and the usual perineal and vaginal

preparations, catheterization and draping completed. Either local anesthesia of

1 per cent solution of novocaine) or light ethylene anesthesia is used. The cervix

is grasped in the midline and drawn downward with a single-toothed tenaculum

forceps.

The first step in the Le Fort colpocleisis is beginning the denudation of the

anterior vaginal wall by a snowshoe-shapcd incision of approximately 4 by S cm.

The base of the incision is just above the bladder reflection. The vaginal flap is

dissected free downward to the fascial layer and extended toward the urethra for a

distance sufficient to expose the vesicovaginal fascia.

The bladder wall is exposed mosially close to the cen-ix and is pushed upward on

the uterus. The fascia is split in the midline and is then sutured to the uterus

undcnioatli the bladder w.all as in a cystocele operation.
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The cervix is drawn forward and a similar flap of mucosa is freed posteriorly,

A transverse strip of vaginal mucosa about 2 cm, wide is thus left across each

of the lips of the cervix. The margins of these anterior and posterior strips are

sutured to one another with interrupted sutures, thus making a transverse channel

below the level of the internal os. These interrupted sutures are inserted so that

they enter and emerge on the vaginal surface and the knots, when tied, lie within

the vaginal channels.

Mucosa incised

anierior and
jurfaice

Fig. 1.

:/ Cervi:t inverbed
<& covered

with three
Interrupted;
sutures

Fi&. 2.

The lateral strips of vaginal mucosa are about 1.5 to 2 cm. wide, extending fro'”

the transverse cervical strip superiorly to a point about 1 to 1.5 cm. above the

external urethral meatus and inferiorl^- to fuse ivith the perineorrhaphy incision.

The lateral margins of the vaginal mucosal flaps are sutured by interrupted

sutures anteriorly and x'ostcriorly. These sutures are inserted and tied with the

knots inside the lateral channels as described above. As the niargin.s arc sutured
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downward, the uterus recedes upw'ard and gradually right and left channels about

0.5 cm. in diameter are formed which ultimately extend from the cervix downward

to the introitus.

The operation is completed by a typical perineorrhaphy.

Fie. 2.

Fig. 4.

Tlie lateral and transverse channels make an inverted U-!;hapefl channel. The

lateral chaimel of one side runs upward from the introitus to the cendx, passes

across below the external os to connect with the lateral channel of tlie opposite side

which extends douuiwar.d to the introitus. Tlie lateral channels can be easily

demonstrated by the insertion of a uterine sound.
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Convalescence.—The patient is usually awake before leaving the operating room.

The light anesthesia required generally reduces postoperative nausea to a minimum.

Patients are kept comfortable with small doses of morphine sulphate and placed on

liquids and a light diet. They are encouraged to move about. Eecovery is . sur-

Fie. 5.

d.

Probes demonstrate
channel around
approx-imated portion

of cai^ina

Fie. c.

prisingly rapid. The patients in seven of the cases here reported had mild febrile

reactions. Three developed a postoperative cj’stitis, and two had a .slight discharge

from the operative area. Three patients had prolonged hospital stays of seventeen

and nineteen days. Tlie remainder were up and about on the ninth and tenth post-
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operative days and left the hospital on the twelfth or fourteenth postoperative day.

There were two fatalities in the series, a mortality of 5,26 per cent. While the con-

dition responsible for the first fatality was not directly connected with the opera-

tive procedure or a condition growing out of the event, it should be charged to the

mortality since the patient died wliile in the hospital. The patient, aged fifty-eight

years, had been considered a poor cardiac risk by the medical consultant; operation

had been carried out under local infiltration anesthesia (novocaine per cent).

On the eighth postoperative day the patient developed a coronary thrombosis wliicli

was followed by auricular fibrillation, A popliteal embolism occurred with result-

ing gangrene of the left leg; and on the thirty-ninth postoperative day the patient

died from hypostatic pneumonia. The second fatality was due to pulmonary

embolism in a patient who had slight postoperative fever. The embolus occurred

after the patient had been allowed up on her thirteenth postoperative day.

,Cha.nn6l Uned
|vyi{rh yac^lnal

Transverse Secbion
thru Vacj^ina. at

level indicated in

Mocosa,of labia lonc^itudlnal section

Lon(^itudlnal-Corono.l Section

Fig-. 7.

RESULTS

The results of the operation should not be finally appraised before

the end of one year. In this series the follow-up of the survivors

Tanges from three months to over three years. To date there has been

one recurrence. The uterus prolapsed through one of the lateral chan-

nels three months after operation. This tvas corrected by a secondary

operation. In all of the other eases the functional results have thus far

been excellent. In turn of them the anatomic re.sults were not entirely

satisfactory. On inspection there was a very slight bulging anterior

to the transverse line of suture. This slight cystocele might well have

been due to failure to carry the denudation of the anterior vaginal

wall lo-w enough beneath the urethral meatus. In no case has there

been failure of the surfaces to unite. Satisfactory final results wei-e
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tlras obtained in 94.74 pei' cent of the cases in this series. This com-

pares favorably with the results reported in the literature. In a total

of 260 eases reported by various operators from 1867 to 1930, there

was a satisfactory result in 86 per cent of the eases. It is of interest

to note that the eauses for recurrence of the prolapse have been almost

universally the same: (1) Failure to make the lateral channel small

enough to prevent recurrence of the prolapse through the side canal;

and (2) failure of the sutures to hold, with resulting partial separa-

tion of approximated surfaces. Deaths have usually been due to

thrombosis and cardiovascular disease.

There has been one major objection to the operation: the perform-

ance of eolpoeleisis precludes any further examination of the cervix.

For this reason it is necessaiy that the cervix and the uterus should

present no abnormality at the time of operation, and if any suspicious

le.sion is present, a vaginal hysterectomy should be done. However,

the incidence of uterine carcinoma in women with atrophied uteri is

indeed rare. We have found a report of only one case of carcinoma

following eolpoeleisis.
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A married woman, aged twenty-six, who had never been pregnant began to

suffer from backache and slight chilliness. She continued mtli her work. For

days later her physician found a fever and lower abdominal tendornes.s. On the

twenty-first day of the disease the patient was hospitalized with a temperature

of 101.6° and pulse of 128. At operation a large left pyosalpinx and a smaller

left pyosalpinx were drained. Cultures of the pus were made especially because

the condition resembled tuberculosis. The convalescence was satisfactory. There

was no evidence of diarrhea, constipation, nausea, etc.

By smear and cultural studies and agglutination and antigenic tests the or-

gani.sm was identified as Salmonella Newport. (This is a gram-negative bacillus

and is a genus of the bactoriaceac.) Recovery of the organism from the blood,

urine, and fei-es failed. The source of the infection could not be determined.

H. ClX>SE HE-SSEI/TING.



ACUTE NEPHRITIS AND PREGNANCY^'

William J. Dieckmann, S.B., jM.D., Chicago, III.

(From the Department of Ohsietrics and Gynecology, the University of Chicago,

and the Chicago Lying-In Hospital)

COMPARATIVELY few reports of acute nephritis or nepiirosis and

pregnancy have been published. These conditions either are rare

or are overlooked in the diagnosis. “Toxemia of pregnancy” is an in-

clusive term for all cases of edema, albuminuria, or hypertension in preg-

nancy. Disease of the vascular-renal sj^stem maj^ be caused by the

toxemia itself, or it may be pre-existent to the pregnancy, in which event

it is usually aggravated, klany toxemia patients have symptoms and

signs of acute nephritis or nephrosis, but they usually disappear rapidly

after delivery. The abnormal findings, which we will describe, were

found to persist in a small group of these patients.

Acute nephritis, hemorrhagic Bright’s disease, or acute glomerulone-

phritis may be defined as the occurrence in a previously normal patient

of proteinuria, cylindruria and hematuria. Edema, liypertension, and

oliguria maj’- also be present. A retention of the blood nitrogen and

generalized convulsions may occur. Occasionally there are pathologic

changes in the retinae. The disease usually appears during convales-

cence from some streptococcal disease, such as tonsillitis or scarlet fever.

The onset is occasionally so insidious that its origin cannot be deter-

mined. It is self-limited and complete recovery may occur in a period

of several months to a year and a lialf. If the abnormal urinary find-

ings are still present at the end of two yeai’s, the disease is then con-

sidered a chronic glomerulonephritis.

Acute nephrosis, lipoid nephrosis, degenerative Bright’s disease or

the nephrotic form of glomerulonephritis are the various terms used to

describe cases without hypertension but with massive edema, marked
proteinuria, slight, if any, cylindruria, and no hematuria. The char-

acteristic findings in the blood are a decrease in the hemoglobin, a serum

protein concentration of less than 5 per cent, an albumin: globulin

ratio of 1 or less, a marked increase in cholesterol and total li])ids, and
little or no nitrogen retention. Doubly refractive lipoid bodies, botli

free and in the easts, are found in the urine. Tlie loss of protein in

the urine tends to be constant and ranges from 5 to 50 gm. per day. If

the previously described symptoms occur in a child or young adult, it

may bo a case of true nephrosis, as de.scribed by Loiter, but, in general,

•Rend before tlic Cbicnco Gynecolofrlcal Society, January 17. 1036.
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it lias been onr experience that the majority of the eases seen by ns are

the atypical form of acute glomerulonephritis. This syndrome is often

diagnosed “albuminuria of pregnancy.”

The toxemias of pregnancy are characterized bj'^ vascular and renal

pathology. The symptoms and signs may be present for a period of a

few days or Aveeks or they may remain after delivery. The presence of

albumin and easts indicates an abnormal condition of the kidneys and

some investigators refer to such cases as the “nephrosis” or the “ne-

phropathy of pregnancy.” A patient with an acute toxemia of preg-

nancy, whether it is preeclampsia or eclampsia, may have blood in the

urine on microscopic and macroscopic examination. In our experience,

hoAvever, this abnormal increase in erjdhroeytes has been transient, dis-

appearing Avithin a feAv days. If the duration is longer and if there are

other characteristic pathologic urinary findings, Ave belieA’’e that a diag-

nosis of acute nephritis is more likelj' to be correct. It seems obvious

that if the same Avascular spasm occurs in the kidney as is found in the

vessels of the retinae and the brain, it may be the cause of albumin,

casts and erythrocytes in the urme. These various conditions are de-

scribed be.st by tlie folloAving typical eases.

ILLUSTRATIAT3 CASES

Lipoid Nephrosis .—Patient 11, aged tAA’cnty-tAvo years, was admitted to the hospi-

tal on Jan. 14, 1927, in lier first pregnancy and at term on May 17, 1927. She had

had an erysipelas ol the face in May, 1926. Edema of the ankles was first noticed

after .she became pregnant. It gradually increased and dyspnea was noted during

the past month. Marked pallor, general anasarca, a double hydrothorax, ascite.s,

and a marked edema of the labia were noted on examination. The uterus Avas the

size of an eighteen weeks’ gestation. Ophthalmoscopic examination showed edema

of the retina and disk of the right eye, and slight edema of the left retina. The

blood Wassermann was negative. An x-ray diagnosis of bilateral maxillary sinusitis

was made. The patient was discharged on Feb. 7, 1927. She ivas readmitted on

February 27 and was delii-ered of a macerated fetus. After the delivery she be-

came even more edematous and there was a marked oliguria. On March 18, exam-

ination of the eyes slioived an optic atrophy of the right eye and questionable in-

volvement of the left. She ivas discharged on March 30. On Juno 6, 1927, she

again returned and was found to be eight w-eeks pregnant. An abdominal hys-

terotomy and sterilization ivere performed on June IS, 1927. The patient stated

that she had repeatedlj- observed sw-clling of the extremities following the inges-

tion of fat, oven in minimal amounts, ivhile she was still seated at the table.

During hospitalization the patient ivas on a chloride-poor diet, Avhich consisted

of loO gm. of protein, 150 gm. of fat, and 300 gm. of carbohydrate. The diet

yielded 3,200 calories, but she nei’er consumed over 2,500 calories and usually much

less. A sufficient amount of irrotein was never consumed. The nitrogen intake

over a sixty-five-day period ranged from 5 to 21 gm., with an average of 7.4 gm. per

day. The average total nitrogen in the urine aa'us 7.9 gm. per day. The protein in

the urine ranged from 7 to 22 gm. per day. In a period of nineteen days she lost

14 kg. in weight. She did not cooper.atc Avell after delivery and was seen irregu-

larly. From 1930 on there Avas little or no edema, but her blood pressure had started

to increase. In 1934 there aa-hs a A-ery definite anemia, for AA-hich she aa-us giA’cn a

blood tran.sfusion. The patient died of uremia in December, 1934. No autopsy Avas
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performed. The clinical course and termination, however, indicate that what at first

appeared to be a lipoid nephrosis was, in all probability, a nephrotic tj^pe of glom-

erulonephritis (see Table I).

Acute GlomeruloiiephriUs.—^Patient 1, aged twenty years, was admitted to the

liospital on Sept. 12, 1933, in her first pregnancy, and approximately seventeen

weeks pregnant. She had always been well until the onset of edema of her feet

and lower legs one month previously. At this time there was urinary frequency,

burning on urination, nocturia, and the urine was dark. Examination showed a

two-plus edema extending up to the knee and a blood pressure of 154/90. The pa-

tient was treated for one month, with no improvement and possibly some increase

in the severity of the process, as indicated by the decrease in the clearance, the

anemia, etc. A therapeutic abortion w'as performed on October 13. The subsequent

course was that of a chronic glomenilonephritis. There was a persistent albumi-

nuria, varjdng from 5 to 12 gm. per day, with casts and a slightly increased number
of erythrocytes, according to the Addis technic. The patient has been on a salt-

Pig'. 1.—Patient 5. Nephrotic glomerulonephritis. Note marked swelling of vulva.
W’hich vras present for one week.

poor general diet since her discharge from the hospital but the edema still persists.

Because of the lowered serum protein and especially the lowered oncotic pressure of

the scrum she has been on a high protein diet for the past year. Her last blood

pressure was 155/110. There is still a two-x)lus edema. On Dec. 17, 1935, she re-

turned again and was found to be jnegnant. A therapeutic abortion was j»er-

formed on Jan. 14, 193G (see Table II).

Xephrotic Glomerulonephritis .—Patient 5, aged twenty years, was admitted to the

liospital on May S, 1935, in her first pregnancy. She was approximately si.xtecn

weeks pregnant. In January she had an unusually .severe respiratorj' infection

with a sore throat, after which she complained of nocturia and marked vomiting

during February. The 'imlva had been swollen for one week. The swelling decreased

slowly (Fig. 1). There was no other edema at any time. Ophthalmoscopic examina-

tions on May 14, 21, and Juno 5 were normal. A vaginal hysterotomy ivns per-

formed on -Tune 4, 1935. On .Tune 19, a diagno.sis of bilateral retinopathy was made.
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Three small blood transfusions were given because of an anemia. She was dis-

charged from the hospital on June 27. Following her discharge she remained in

bed, and on June 30 she complained of a severe headache followed by vomiting.

She soon became stuporous and had a convulsion with coma. On readmission to the

liospital she was drow.sy, edematous, and had a blood pressure of 180/110. A few

minutes afterward she had an acute generalized convulsion. She was transferred

to the medical service and wms discharged by them on July 14, 1935. Contra-

ceptive instructions were given to the patient. On Dec. 10, 1935, her blood pressure

was 180/100. During the first admission to the hospital the determined oncotic

pressure on two occasions was 11.4 (calculated 15.5) and 17.2 cm. (calculated 19.0)

of water. She would not eat all of the high protein diet. As much as 21 gm. of

protein wms excreted in the urine per twenty-four hours. This case was diagnosed as

glomerulonephritis of the nephrotic t3-pe (.see Table III).

Becurreiit Acute Glomerulonephritis.—^Patient 6, aged nineteen years, was seen

on the surgical service on Feb. 22, 1933, because of nausea and vomiting. Her blood

pressure then was’ 120/94. The urine contained albumin two-plus, hyaline casts,

and the nonprotein nitrogen was 40 mg. per cent. A urea clearance at this time

.showed 52 per cent of normal. Tlie renal symptoms were thought to be due to the

dehj'dration. On April l(i, 1935, when the patient was six weeks pregnant, she was

seen in the prenatal clinic. At this time the blood pressure was 140/90 and the

urine contained albumin two-plus, wdth hyaline casts. A therapeutic abortion was

contemplated but the patient developed German measles, and by the time she re-

covered, pregnanej' was well advanced. The albuminuria persisted and the blood

pressure, despite treatment, gradually increased to a peak of 220/150 on Oct. 18,

1935. The patient gained 13 kg, in weight, and although she was not at term until

November G, an elective cesarean section with sterilization was performed. The

urine at tliis time contained a large number of erythrocytes wliich persisted until

the last examination on Dee. G, 1935. At tliis time her blood pressure was still

200/140, It is possible that this patient had an essential hypertension, with a

superimposed acute nephritis at term. However, in view of the liistory, symptoms,

and signs at the time of deliverj' and their persistence over a period of six weeks,

a more likely diagnosis would be a chronic glomerulonephritis with an exacerbation

caused bj' the pregnancy (see Table IV).

The four patients whom we have described so far all have had varying degrees of

hj’portension, proteinuria, and edema. The last patient developed a hypertension

early in pregnanej’, without anj' other sj'mptoms, -which persisted after delivery, A
rd.sumd of the history is included for comparison.

Essential Hypertension.—Patient 91383, aged twentj'-three years, was first seen

on Oct. 5, 1933, at which time her blood pressure was 110/80 and the urinah’sis

was negative. She was approximate!j- nine weeks pregnant. On Oct. 28, 1933, her

blood pressure was 170/105 and remained high. On Feb. 25, 1934, she had a spon-

taneous deliverj’ of a living infant weighing 1,100 gm., and a partial abruptio pla-

centae. On June 5, 1934, her blood pressure was still 220/150, and on September 4

an abdominal hj-sterotomj’ and sterilization were performed for a six weeks’ gesta-

tion. On September 28 the blood i>re.>5.surc was 240/12G. Ophthalmoscopic examina-

tion on Februar\’ 28 was negative, but on September 3 there was a definite ncuro-

retiniti.®. The urea clearance on repeated examinations has been between 50 and CO

per cent of normal, and the urine has never contained albumin, ca.sts, or blood. On

Juh' 12, 1935, the patient ’s famih' phj-sician stated that slie was having a per-

si.stcnt epistaxis. This patient undoubtedlv' has a malignant h3’perfcn.‘!ion which has

been accelerated bj- the pregnanej'.

Acute Glomerulonephritis With Death.—Patient 55019, aged twcnt^’-lwo years,

gravida v, para iv, was admitted on Feb. 15, 1932, approximatelj’ twelve weeks preg-

nant. She noticed edema of her legs for ten da\-s and of her hands for one daj’,
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hematuria for six weeks, and vomiting for three months. In January she had had
diphtheria and the urine was colored at that time. The hemoglobin estimation was
5.5 gm. per cent, serum protein 5.7 gm. per cent, nonprotein nitrogen 53 mg. per

cent, and blood urea nitrogen 32 mg. per cent. A diagnosis of acute glomerulo-

nephritis was made. Several blood transfusions were given. On February 24 marked

dyspnea and coma were present, and on February 25 she aborted. Death occurred on

March 1. The autopsy findings were: acute glomerulonephritis, extensive thrombo-

phlebitis of both ovarian and popliteal veins, infarcts of both lungs, and embolism

of the pulmonary arteries. The nephritis, which was the cause of the anemia, was

undoubtedly the primary cause of the extensive thrombopWebitis.

Pertinent data from the patients in tliis series are listed in Table V.

These cases have been collected over a period of twelve j^’ears, during

tvhich time approximately 22,000 patients have been delivered. All of

the patients, with but one exception, were jmnng. Edema was the com-

plaint of 6 on admission. We were able to determine a possible etiology

in only 4 of the eases. In 9 of the patients the disease was noted before

the twentieth week of pregnancy; 4 patients went to term, but thera-

peutic abortion was prevented by other factors in one case. There were

3 spontaneous abortions and 6 therapeutic abortions. Pour patients

were sterilized. The increased blood pressure in the patients with lipoid

nephrosis Avas tliought to be caused by the pregnancy because of the

rapid decrease after delivery, although the other symptoms persisted.

The serum protein concentration was unusually low in the patients Avith

nephrosis. Hypercholesterolemia Avas present in 4 out of 7 patients,

anemia Avas marked in 3, and a nitrogen retention was present in 2.

The edema Avas usually general, and in the patients with nephrosis

there AA^as an associated hydrothorax and ascites. Marked edema of the

labia Avas present in 4 out of 5 of these patients.

The excretion in the urme of large amounts of protein over a long

period of time is characteristic of the nephrotic cases. The high con-

centration of 1.8 to 2.5 per cent for the tAventy-four-hour period is

striking.

Er54;hroeytes and various types of casts AA^ere present on repeated

examination of the -urine in those patients Avith a plus mark in the

proper column.

DISCUSSION

Normal pregnancy is characterized by a tendency toAA'ard edema,

slight albuminuria and a retarded elimination of Avater, Eldcn and

Cooney, in a small series of normal pregnant women, haA'c noted that

the Addis count is higher than in normal nonpregnant individuals.

Dieckmann and Wegner and other observers liaA’e described the relative

anemia, decrease in serum protein concent ration, hj'percholesterolemia,

and lipemia seen in normal pregnancy. Epstein has mentioned preg-

nancy as a cause of lipoid nephrosis, but in a personal communication

in 1927, he Avas unable to point out a definite relationship. Several cases

of nephrosis haA-e been reported in Avhich the onset aaus dated from a
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pregnancy. The tendency toAvard edema, albuminuria, faulty Avater

elimination, and abnormal fat metabolism obsemnd in normal pregnancy

is characteristic of nephrosis. It Avould seem reasonable that the sjmp-

toms of a nephritis or a nephrosis, if it developed during pregnancy,

Avould be made AAnrse because of the changes incidental to the latter con-

dition. In our eases tliis Avas certainlj' true.

Numerous tests liaAn been devised for determining the function of the

kidneys. These liaAm been revieAA'ed in a previous article, Avhere it Avas

pointed out that pregnancy per se causes very definite alterations in

these Amrious tests. The urea clearance test in pregnancy has a prog-

nostic or diagnostic value onty if there is a constant clearance of less

than 50 per cent of the normal, Avith a urine Amlume of 1 e.e. or more

per minute, or if there is a persistent decrease, as in the first case de-

scribed. The presence of protein in the urine is only suggestive of

nephritis, and may be caused bj’- cystitis, pyelitis, or a nephrosclerosis.

Similarly, the presence of hj’-aline or granular casts is not indicative of

nephritis. Thej’’ may or may not be present in proved eases of chronic

nephritis. Erythrocytes in the urine may be due to renal stone, tuber-

culosis, tumor, or to hydronephrosis Avith intermittent capillary rup-

tures. Hematuria may also occur if there is a marked increase or de-

crease of tiie blood pressure, as seen not infrequently in the toxemias of

pregnancy. HoAvever, in these patients it is present for a few hours or

a daj' at the maximum. Wliat are the criteria necessary for a diagnosis

of acute nephritis? These haA^e been mentioned in the definition given

for this condition, but Ave Avish to emphasize the persistence of the eiy-

tlu’ocytes in the urine for a period of a AA^eek or longer as evidence of

acute glomerulonephritis. LikeAA'ise, the persistence of edema and al-

Innninuria, despite the delwery, is indicatNe of a nephrosis.

In a period of four 3'ears, 398 microscopic examinations of catheterized

specimens of urine Avere made by the author in 450 clearances
;
100 pa-

tients AAuth abnormal urine findings AA'ere found. A modification of the

Addis technic Avas used and the number of erythrocytes Avas increased

and found over a period of one AA^eek or longer in the urine specimens of

41 patients. Eiglit of tliese, Nos. 1, 2, 3, 5, 6, 7, 8 and 9, an incidence

of 0.05 per cent, Avere diagnosed as “acute or recurrent acute glomerulo-

nephritis.” In the remainder, the transient hematuria AA'as thought to

be due to a “pregnancy toxemia.” Casts AA'erc found in the urine of

48 patients.

Questionnaires Avere sent to 12 physicians in charge of large obstetric

services or of large groups of patients AA'ith nephritis. Six replies aa'ci'c

rcceiA'ed, but only 3 contained data AA'hich could be used.

MuBFoy and coAVorl^crs of the Mayo Clinic liaA’c been able to group their toxeini.iF

of pregn.ancy according to the cla.«.Bificalion of nephritis u.Fed by Volhard and Fahr.

In a recent communication ^In.^sey reemphaFized their belicffi and afated that

“practically all of the ‘acute nephriti.o’ accompanying pregnancy in a part of the
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toxemic picture and is merely a local manifestation of this condition.” They ob-

served one patient who, as a child, had an acute glomerulonephritis, recovered, and

later in life went through pregnancy with no evidence of nephritis or toxemia.

Wegner of the Wasliington University has kindly permitted the use of the follow-

ing data which he is preparing for an article on lipoid nephrosis. During the

period in which 10,590 deliveries occurred, there were 6 patients with acute glomeru-

lonephritis .and 3 with lipoid nephrosis, an incidence of 0.050 and 0.02S per cent, re-

spectively. In all of the cases the renal condition seemed to be exacerbated as preg-

nancy advanced. There was 1 therapeutic abortion, 5 premature labors (3 induced

and 2 spontaneous), and 3 deliveries at term. He had 1 patient who went through

an uneventful pregnancy after an acute glomerulonephritis. Two patients who had

had acute nephritis died, and of tliose with nephrosis, 1 died, thus giving a mortality

rate of 33.3 per cent for each condition.

Eastman, of the Johns Hopkins University Hospital, stated that during a ten-

year period they had 10,150 admissions to the hospital, 10,965 deliveries, and G41

cases of chronic nephritis. In the nephritic group there were 2 cases of acute

nephritis during pregnancy and 3 eases of questionable lipoid nephrosis. The inci-

dence is 0.018 and 0.027 per cent, respectively.

Barach and Boyd treated a twenty-year-old patient with nephrosis, using various

procedures, and finally reported that after 295 gm. of gum acacia had been injected

intravenously over a period of four weeks, there was a clinical cure. Two years

after the injection of the acacia the patient passed through an uneventful preg-

nancy and puerperium and was in an excellent condition six months after the

delivery.

Addis, in his monograph on nephritis, lists 2 patients out of a total of 72 in

whom a “pregnancy toxemia” may have been the cause of the arteriosclerotic

Bright’s disease which caused their deaths, twenty-two and seven years, respectively,

after the pregnancy. In a third case, pregnancy may have been the cause of a

hemorrhagic Bright’s disease which he studied during the terminal stage. A fourth

patient, wlio had a terminal hcmorrliagic Bright’s disease, became pregnant twice

but was always aborted.

Murphy and coworkors, in a recent analysis of 94 cases of diffuse glomerulo-

nephritis, stated that in 10 cases (17 per cent) pregnancy was the only etiologic

factor that they could find. Six of these patients recovered, 7 became chronic, and

3 died. They stated that “our autopsy studies in connection with these cases lead

us to believe that acute diffuse glomerular nephritis due to eclampsia is practically

the same as that due to other causes.” They also stated that “the acute phase

of glomerular ncpliritis may be so mild that it passes unrecognized, and no indica-

tion of renal damage is observed until the disease has progressed into the chronic

stage, when renal insufficiency sets in.”

Volhard lists pregnancy as the cause of the acute glomerulonephritis in 4 cases,

and Lichtwitz in 2, according to Fishberg.

The aiitliov has observed one patient through an uneventful pregnancy

two and one-half yeai's after a classical acute glomerulonephritis. Dur-

ing the acute stage o£ the nephritis the blood pressure was 170/110 and

convulsious occurred. Another patient who had had a classical acute

nephritis in 1920 was aborted and sterilized in 192vS. She was pregnant

in 1923, 1925, and 1928 and nreniia developed with each pregnancy.

Death occun-ed in 1930. The autopsy confirmed the diagnosis. Many
other patients with histories of previous acute nephritis have been

studied, llenal impairment may or may not be present.
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*

It is obvious that if acute nephritis may be of only a few days’ or

weeks’ duration, many of our eases of preeelampsia and eclampsia should

be so classified. Furthermore, if there are varying degrees of nephrosis,

as determined by the degree of edema and albuminuria and the level of

the serum protein concentration, it is obvious that many of our pre-

eclamptic patients have a nephrosis. If pregnancy can be; considered

the etiologic agent of nephritis, then the high incidence of permanent

vascular renal damage noted by various observers, especially in pre-

eclamptic patients who are treated expectantly for weeks, may be at-

tributed to the nephritis. Repeated examinations of the urine, especially

microscopic examination of the sediment, are necessary to diagnose

properly the condition. In certain eases, serum protein determinations

will be of inestimable value.

DIAGNOSIS

The differential diagnosis of acute glomerulonephritis or lipoid ne-

phrosis from preeelampsia is difficult. Acute nephritis and nephrosis

occur more commonly in the first half of pregnancy, in contrast with

pi'eeclampsia, which occurs in the last trimester. The edema in pre-

eelanipsia may be general, but, as a rule, it differs in that it tends to be

in the dependent portion of the body. In the toxemias of pregnancy

the edema may disappear with proper treatment, Avhile in the acute

nephritis and nephrosis it is, on the whole, more resistant to treatment.

After delivery there is a rapid elimination of the edema in preeelampsia

and eclampsia which does not occur in the other conditions. The per-

sistence of erjdhrocytes in the urine for longer than one Aveek would

exclude a preeelampsia. The excretion of protein in the ui’ine in pre-

eclampsia and eclampsia rarely exceeds 10 gm. per day, and is usually

less than 5 gm. per day. In the presence of an oliguria the concentration

may reach 5 per cent. In acute nephritis and nephrosis the protein

excretion is quite marked, uninfluenced by treatment and especially not

decreased by delivery. A serum protein concentration of less than 5 per

cent before delivery, or of less than 5.5 per cent two weeks after de-

livery, would strongly suggest a nephrosis.

TREATMENT

Edemu.—Jliui’eties have been of little value during pregnancy. -A.

diet consisting of fruits and fruit juices has given excellent results, but

should not be used longer than ten days. If there is a hydrothorax and

ascites, the intake, especially if the fruit juice diet is used, .should be

limited to 1,000 or even 800 e.c. per tAventy-four hours. The mainte-

nance diet .should contain as little sodium and chloride as possible.

Sodium sul])liate by mouth as a hydragogue cathartic is nontoxic and

just as efficacious as magnesium sulphate. If the patient’s serum protein

is less than 5 per cent, or the serum albumin is lc.ss than 2.5 per cent,
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transfusions of blood or plasma are indicated. Intravenous injections

of gum acacia may be necessary to raise the oncotic pressure above the

edema level. Thyroid extract has been of no value.

Proteinuria.—The protein found in the urine is chiefly albumin. No
therapy has prevented or reduced its elimination. Sufficient protein

should be ingested to supply the basal need, as vmll as to balance that

lost in the urine. Carbohydrate spares protein; therefore, the caloric

need should be supplied chiefly by it. It is usuallj’- difficult to force

these patients to consume enough of the diet to be of any value. Vita-

mins B and C have been of some value in stimulating the appetite and

aiding absorption.

Hematuria.—^If the hemoglobin decreases beloAv 11 gm. per 100 e.c.

of blood, transfusions and iron salts are indicated.

Hypertension, Oliguria, Convulsions .—The usual treatment for

eclampsia, namelj^, hypertonic glucose or sucrose, phenobarbital sodium,

magnesium sulphate solution intramuscularly, morphine, chloral hy-

drate and, occasionally, venesection and lumbar puncture, should be

instituted.

Pregnancy .—Pregnancy should be terminated if the symptoms and

signs increase in severity. It should be interrupted without hesitation,

as soon as it can be done safely, if there is no improvement in the

nephritis or nephrosis, unless the addition of two or three weeks of

intrauterine life will offer tlie baby a better cliance of survival. It must

be remembered that if the pregnancy is permitted 1o continue, intra-

uterine death and abortion are likely to occur. If a patient has had an

acute nephritis and has recovered completely, as indicated by a negative

urinalysis and normal renal function test, tliere is no reason why she

should not be permitted to become pregnant, or if pregnancy occurs,

why it should not be permitted to continue.

CONCLUSIONS

1. Acute glomerulonephritis and lipoid nephrosis of the classical type

are rare complications of pregnancy. The incidence is less than 0.05 per

cent.

2. These conditions are found most frequently in young primiparas

in the first half of pregnancy.

3. Spontaneous abortion is a frequent occurrence.

4. Therapeutic abortion is indicated if the disease is present before

the thirtieth week of pregnancy and shows no improvement in a period

of two weeks. If it occurs after this time, temporization is warranted

in an endeavor to obtain a viable baby.

5. The ehief difference betAveen classical glomerulonephritis and pre-

eclampsia is the persistence of the hematuria in the former, and the

rapid amelioration of the other symptoms after delivery in the latter.
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6. Lipoid nephrosis differs from preeclampsia, as a rule, only in thedegree of the yarions symptoms. After delivery the symptoms and si«nsof tlie former persist, while in the latter they subside

the urinellddis
examinations of the sediment ofe mine (Addis teehnie) from toxemic patients is of inestimable valuem making a proper diagnosis. ,

8 A history of acute glomerulonepiiritis or lipoid nephrosis is not acontraindication to pregnancy, provided complete recovery has occurred.
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fHK LOW OH CERVICAL CESAREAN SECTION*
Ax Akalysis op the End-Eesults op an ADDmoNAL 166 Operations

Loms B. Phaneup, M.D„ Sc.D. (Hon.), P.A.C.S., Boston, JIass.

^BDOMINAL delivery through the lower nterine segment' was pro-

xxnih
Cologne, in 1907, because of his dissatisfaction

whn 1 a
° classical cesarean section, especially in women

were infected or presumably infected,

little e
found adherents in Germany, it received but

seldnr T Clsewliore. In the United States, this procedure was

iTswT
1816. Since then it has become firmly estah-

inv t] ^
^ Piocedure and has replaced or is gradually replac-

irefri! „r
'“'P”™' «<»“'-can section in many important oh-

the eet

^ interest ivas aroused earl3^ At first I reserved

nerfm-rniW
the poor risks and for the neglected cases,

tn he i

” ^ apical operation on those women who were considered

tieemn T
abdominal delivery. As time went on it

livorofl

o iscive repeatedly that the neglected parturient, de-

flinn ri u
^^Sment, convalesced much more satisfactorily

than did her fellow patient con.sidered a good surgical risk and delivered
. le Sanger operation. It was equally noticed that following the low
o^vical cesarean section liigJi thermic elevation, high pulse rate, and

II, 1335 }
^ Angrolei; Obstetrical and Gynecoloslcal Society, December
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abdominal distention—conditions which were frequently met after the

classical cesarean section—were the exception rather than the rule.

With these points clearly in mind, it was decided to give all women who
needed an abdominal delivery the benefit of this newer method, and it

has been employed consistently since.

My previous publications have emphasized that the lower uterine seg-

ment may be reached in one of three ways in performing cesarean sec-

tion: (1) by the extraperitoneal route as in the Latzko operation; (2)

by the transperitoneal route, sometimes referred to as peritoneal ex-

clusion, illustrated by the Veit-Fromme-Hirst technic; and (3) by the

intraperitoneal approach as in the popular method of doing the low or

cervical cesarean section today. This last operation, as it is now exe-

cuted, has reached its present stage of perfection through several

additions and modifications in technic by numerous obstetricians. Un-

fortunately space does not permit me to mention all their names. Suffice

it to say that in its performance the bladder is separated from the

uterus, an upper flap of peritoneum may or may not also be separated,

an incision is made in the lower uterine segment, and after delivery the

sutured lower segment incision is entirely covered by the bladder so

that it becomes retrovesical, retroperitoneal, or subperitoneal, whichever

term one prefers to use.

In September, 1926, presented a paper entitled “The Obstetric

Future of Women Delivered by the Low or Cervical Cesarean Section,”

at the Chicago meeting of the American Association of Obstetricians,

Gynecologists and Abdominal Surgeons. Up to that time a longitudinal

incision in the lower portion of the uterus had always been used. Forty-

one repeated cervical cesarean sections with firmly healed scars and the

impossibility of locating the previous line of incision were reported. The
first patient admitted to my service for a repeat cervical cesarean sec-

tion, upon my return, had been in hard labor for eleven hours. A
longitudinal incision of the segment had been made at her previous

intervention and, because of a large fetus, the incision had been extended

upward in the body of the uterus. Upon reopening the abdomen by
resecting the previous abdominal scar and upon again separating the

bladder, a weak spot, about 3 cm. in circumference, was found in that

part of the incision which had extended in the musculature, the edges of

the scar in that area being separated and held only by peritoneum,

while the lower part of the incision which had been placed in the lower

uterine segment was intact and perfectly healed. A longitudinal in-

cision was then made, and during its closure the defective portion of the

scar was repaired
;
finally the bladder peritoneum was sutured to the

uterus in such a way as to cover completely the incision.

On the basis of these findings it occurred to me that if under any and
all circumstances an incision could be placed entirely in the lower seg-

ment, the incidence of weak sears could be even more definitely reduced.
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Kehrer, in 1881, was said to have advised a transverse ineision. Kerr

and Hendry^ reported 107 conservative cesarean sections by the lower

segment incision. They state: “The uterine incision described in this

article is made in a transverse direction so that there is ample space in

ivhieh to open the loiver uterine segment wdthout disturbing the blad-

der.” To avoid damage to the large vessels at the side of the uterus

thej'- advise curving the ineision with the convexity directed dowmward.

Anatomically, and according to their illustrations, the incision is placed

above the bladder attachment on the uterus, therefore at the isthmus or

junction of the Imver segment and corpus rather than in the lower seg-

ment itself. My own experience has taught me that the zone of the

lower segment cannot be reached definitely without separating the

bladder.

The operation Avhieh I have deserilied as the transverse cervical

cesarean section®* ^ was devised in 1926. In this operation the bladder

is separated from the uterus, a curved (half moon) incision with the

convexity directed towmrd the sj^physis pubis is placed entirely in the

loAver segment and is covered subsequently completely by the bladder.

The transverse cervical cesarean section offers certain definite advan-

tages, namely: (1), it aA’’oids encroaching upon the uterine musculature

and alloAvs the placing of the incision entirely in the lower segment;

(2), the bladder separation does not have to be carried as far dmvn-

Avard as is the ease AAuth the longitudinal ineision ;• and (3), repeated

operations are simpler to perform.

M. Eeeb,5 of Strasburg, a protagonist of the low cesarean section, recently stated

in a paper entitled ‘
‘ a propos dcs fistulcs urinaires apres la cdsarienne basse ’ ’

that in the 415 low cesarean sections performed at the Strasburg clinic since 1908

be had observed three urinary fistulas, two vesicocervical and one vesicovaginal.

CMRVICAL CESAREAN SECTIONS

Table I. Type of Operation

Transverse cervical cesarean section
Peritoneal exclusion (Veit-HVomme-Hirst)

160
6

166

Table II. Number of Pregnancies

TRANSVERSE PERITONEAL

CERVICAL exclusion __
Tara i

Para ii

Para iii

Para iv

Para v
Para vi

Para viii

Para n

55
48
30
9
4
5
1

5
1
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These followed repeated cesarean sections in two cases and the third was complicated

by a paravesical cyst injured during the intervention. Secondary operation was

successful in all three cases and healing took place by first intention. In his paper

the author asks if modification of technic, giving up a laborious separation of the

bladder, substituting eventually, in cases of repeated cesarean, a transverse incision

for the usual longitudinal, would not make these lesions even more infrequent.

Tims far, in my hands, nrinary fistulas, following the low or cervical

cesarean section, have not occurred. I feel strongly, however, that if a

Table III. Labor

TRAKSVEKSE CERVICAL PERITONEAL EXCLUSION
FORTY-THREE PATIENTS HAD LABOR SIX PATIENTS HAD LABOR

HOURS
TRANSVERSE PERITONEAL

HOURS
transverse PERITONEAL

CERVICAL EXCLUSION CERWCAL EXCLUSION

2| 1 22 1

3 2 23 1

4 4 24 2

6 3 25 1 1

7 2 26 2

8 2 27 1

9 2 29h 1

11 1 32 1

12 1 2 36 1

14 1 38J 1

15 1 39 1

17 1 48 1

18 1 1 Pew hours 1

19 1 Slight labor 1

20A 1 Vague labor 4
21 1

T.VBLE IV. Membranes

HOURS TRANSVERSE PERITONEAL HOURS transverse PERITONEAL
RUPTURED CERVICAL EXCLU-SION RUPTURED CERVICAL EXCLUSION

2 1 17 1

2| 1 18 1

7 2 21 1

8 1 23 1

10 1 24 1 1

11 1 26 1

12 1 32 1

15 1 48 1

Pew hours 2 Hours not de- 4
termined

Membranes ruptured in 3 patients of the peritoneal exclusion group.

Membranes ruptured in 21 patients of the transverse cervical group.

transverse incision makes a repeated operation easier, a point which I

have frequently emphasized, and if it avoids bladder injuries on account

of the less laborious separation of this organ, by the same reasoning

these advantages should apply to the first or initial low cesarean section.

I have personally performed 584 cervical cesarean sections using all

the methods of approach to the lower uterine segment. The first 418

were reported in a paper read before the American Association of Obste-

ti’icians, Gjmecologists and Abdominal Surgeons at the Niagara Falls
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Table V. Cervical Dilatation

TRANSVERSE
cervical

PERITONEAL •

EXCLUSION

Eully dilated 2

Half dilated 1 2

Dilated to admit 4 lingers 1

Dilated to admit 3 fingers 5

Dilated to admit 2 fingers 5 2

Dilated to admit 1 finger 7

Dilatation not stated 2

21 6

In the other 22 women wlio had labor and who were delivered by the transverse

cervical cesarean section, the amount of cervical dilatation was not noted.

Table VL Vaginal Exl>vj[inations

TRANSVERSE BEKITONEAL

CERVICAL EXCLUSION

2 Vaginal examinations at home 1

1 Vaginal examination at home 1

1 Vaginal examination in hospital 3 ^
Eight vaginal examinations were done on 7 patients. The small number of vaginal

examinations is accounted for by the fact that I conduct my own labor cases

by means of rectal examinations and that the same rule is enforced on ray

service.

Table VII. Indications

transverse
CERVICAL

PERITONEAL
EXCLUSION

Previous cervical cesarean section 63

Previous classical and cervical cesarean 1

sections

Previous classical cesarean section 5

Cephalopelvic disproportion 35 4

Central placenta previa 7

Marginal placenta previa 2
Abruptio placentae 2
Previous vaginal plastics and uterine 10

suspension

Previous vaginal plastics 4
(Including cervical amputation)

Repaired complete perineal laceration 3
Toxemia of pregnancy 2
Chronic nephritis 1
Mitral heart disease 6
Cer\-ical dj-stocia 6 1

Myomectomy during pregnancy 2
Myomectomy, multiple 1
Prank breech, generallv contracted pelvis 5
Spondylolisthetic pelvis 1
Nagel e pelvis 1
Congenital hip disease 1
Dy.stocia-dy.strophy syndrome 2
Justo-minor pelvis i

IGO 0

Note: In several of these patients there was more than one indication. Only what

was thought to bo the most important indication was noted in this table.

The indication was a previous cesarean section in C9 or 41.5 per cent of the pa-

tients.
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meeting in September, 1930.^* The cervical scars of four uteri, later re-

moved for other pathologic conditions, likewise were studied and re-

ported.'^

Since reporting the first 418 cervical cesarean sections which had

been performed in 31 hospitals, 166 additional operations, 160 trans-

Table VIII. Anesthesia

TYPE OF ANESTHESIA
TRANSVERSE
CERVICAL

PERITONEAL
EXCLUSION

Local 17
Spinal 8

Avertin, nitrous oxide, oxygen 65 1

Avertin and local 1
Nitrous oxide, oxygen, ether 74 5

160 6

Note; For local anesthesia 1 per cent novocaine solution was used. For spinal

anesthesia 120 mg. of novocaine crystals dissolved in spinal fluid were employed.
The dose of avertin varied from 60 to 100 mg. per kilo of body weight. The
average dose was 80 mg. This form of anesthesia is contraindicated in hepatic

and renal disorders.

Table IX. Complications

TRANSVERSE PERITONEAL
CERVICAL EXCLUSION

Preoperative:

Upper respiratory tract infection 1

Anemia of pregnancy (severe) 1

Ablation of ovarian cyst with twisted 1

pedicle during pregnancy
Myomectomy for necrobiosis during 1

pregnancy

TRANSVERSE
CERVICAL

peritoneal
EXCLUSION

Postoperative:

Sepsis of abdominal incision 5 1

Lochiometra 4 2

Pyelitis 4 1

Pyelitis and vesical distention 1

Gastric dilatation requiring lavage 3 1

Upper respiratory tract infection 5
Phlebitis (left) 5
Puerperal psychosis 1
Alveolar abscess. Temp. 105° F. 1
Puerperal sepsis. Temp. 105° F. 1

Frontal sinusitis and carious tooth 1
Dehiscence of abdominal incision 1

Blood transfusion was resorted to six times on five patients.

verse cervical cesarean sections and 6 Veit-Fromme-Hirst peritoneal

exclusions have been performed in 21 hospitals. Peritoneal exclusion

is resorted to in women who have had long labors, raptured membranes,

vaginal examinations, and sometimes attempts at delivery by forceps.

The 166 operations mentioned form the basis of this paper, and, for the

sake of clearness, are presented in tables.
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CASE REPORT

One patient in tliis group has an interesting history. Mrs. M. P., forty years old,

para xii. Her first child, a male infant, was delivered normally in her home in 1917

and died at four and one-half months. A female cliild was delivered normally in

her home a year later. Her tliird cliild, a ten-pound boy, and her fourth cliild,

a female infant, were also delivered normally in her home. The fifth pregnancy

ended in an eight weeks’ miscarriage wliich was followed by a curettage. She was

admitted to my service at the end of her sixth pregnancy. She ivas then twenty-

nine years of age. She had a hemorrhage from a partially separated placenta and

was not in labor. On Aug. 30, 1922, she was delivered by a Veit-Fromme-Hirst

peritoneal exclusion of a female child who lived. Her puerperium was complicated

by gastric dilatation and a myocardial disorder; she nonetheless made a good

Table X. Maternal Mort^vlity

There was one maternal death in 166 cases or 0.6 per cent. This patient was u

quartigravida, her first pregnancy having terminated in a miscarriage and her

second in the deliveiy of a macerated fetus. Her third pregnancy was com-

plicated by chronic nephritis, edema, and astlima. She ^Yas delivered on April

17, 1931, by a transverse cervical cesarean section of a male child w'ho did

well. During her fourth pregnancy she developed a hernia of the gravid uterus,

the chronic nephritis and emphysema became accentuated, a second transverse

cervical cesarean section was performed at term, on Aug. 11, 1932, and she

n’as again delivered of a male child who lived. On August 12 she developed a

paralytic ileus wliich was controlled by a jejunostomy performed under local

anesthesia. She died of chronic nephritis, broncliitis, emphysema, and myo-

carditis thirty-six hours after operation.

Table XI. Babies

169 babies were born, there being 3 sets of tivins. Of these 78 were males and

91 females.
One male child had spina bifida and was operated on successfully. One male child

weighed 13 pounds 18 ounces (6,298.5 grams).
Fetal Mortality

169 babies were born, 8 of whom did not suiwive, an uncorrected fetal mortality of

4.7 per cent. This includes monsters, macerated fetuses, and stillborns.

Causes of Fetal Deaths
1. Macerated male fetus, second cermcal cesarean.
2. Stillborn, male, autopsy showed congenital heart disease. First cervical cesarean.

(Mother ivas 46 y^ears old and had had extensive vaginal plastics and uterine

suspension.)

Stillborn, female, central placenta previa. First cervical cesarean.
4. Underdeveloped male (2,280 grams)

;
lived 24 hours. Second cervical cesarean,

5. Female twin, died of hemorrhagic disease. Third cervical cesarean.
6. Premature male, 8 months’ gestation, lived 6 hours. Second cervical cesarean.

7. Premature female, 7 months’ gestation, lived 4 hours. Fourtli cervical cesarean.

S. Female monster (absence of anterior abdominal wall). Second cervical cesarean.

All the fetal deaths occurred in the transverse cervical cesarean groups

Table XII. Repeated Cepatcal Ce.sarban Section.s

Second operation 44
Third operation 20
Fourth operation 4
Sixth operation 1

Note: In 5 of these cases the previous operation was a classical cesarean .section

performed by other surgeon.^. In the other 64 casc.s the previous operation was

a cervical cesarean section.

A transvcr.=e cervical cc.^arcan section may be done in sub.se<juont deliveries, but the

Veit-Fromme-Hirst peritoneal exclu.sion cannot bo repeated.
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recovery. Following this cesarean section she had three noi'mal deliveries in the

hospital, female children being born. She was admitted at the end of her tenth

pregnancy with a placenta previa and hemorrhage and she was not in labor. She

•was delivered of a male eliild the same day, April 3, 1931, by a transverse cer-vical

cesarean section, under local anesthesia. The lower segment was found intact and

Table XIII. Previous Scars

SixTY-NiNE Scars Examined

Cervical Cesarean Scars

Cervical scar could not be identified in 54
Scar appeared as a hair line in 1
Scar appeared as a thin line in 3

Lower segment firm but irregular in areas in 3

Lower segment intact but thin in 1

Lower segment healed but thin at midpoint in 1

(This was the sixth cervical cesarean)

Classical Cesarean Scars

Previous classical cesarean scars encountered 8

Weak scar 1

Healed scars 7

All the healed scars appeared as depressions

in the uterine wall.

There were no ruptured scars in this series of cases.

Table XIY. Adhesions in the Eepeated Cervical Cesarean Sections

Following the Veit-Fromme-Hirst peritoneal exclusion, a wide band of peritoneum

extends from the cervix to the abdominal wall.

In the transverse cervical cesarean group 30 had adhesions as follows

:

Lower segment adherent to abdominal wall 3

Bladder adherent to parietal peritoneum 7

One peritoneal band to abdominal w'all 7

Two peritoneal bands to abdominal wall 4
Three peritoneal bands to abdominal wall 1

One omental adhesion 8

No intestinal adhesions were found in any of the patients.

Table XV. Pelvic Deliveries Followng the Cervical Cesarean Section

TRANS'VERSE ’ PERITONEAL
CER'VICAL EXCLUSION

One normal delivery 1

(Seven months’ macerated fetus)
Two normal deliveries 2
Three normal deliveries 1

Version and extraction 1
(Twelve-hour labor)

Miscarriage at 5 months 1

Eight deliveries through the pelvis; six children survived.

Table XVI. Subsequent Operations

1. Supravaginal hysterectomy, right salpingo-oophorectomy for a necrotic myoma.
2. Supravaginal hysterectomy, right salpingo-oophorectomy for necrotic cystic my-

oma and cystic right ovary.
3. Ablation of ovarian cyst with t'wisted pedicle during the sixth week of the third

pregnancy. Two previous transverse cervical cesarean sections. Pregnancy went
to term. Delivery by third transverse cervical cesarean section.

4. Vaginal plastics, supravaginal hysterectomy, double salpingo-oophorectomy for

procidentia. Appendectomy.
5. Left salpingo-oophorectomy for endometriosis.
6. Porro cesarean section, right salpingo-oophorectomy for hemorrhage from pla-

centa previa at second pregnancy.
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contained no weak areas. Subsequent to the second cesarean section she had two

normal deliveries in the hospital, resulting in the birth of a male and a female

child, the last delivery occurring in 1934. She now has 10 living children, 3 boys

and 7 girls.

SUMMARY AND CONCLUSIONS

This study is based on 166 additional cervical cesarean sections, 160

transverse cervical cesarean sections and 6 Veit-Fromme-Hirst peri-

toneal exclusions. They follow a previously published report of 418

cervical cesarean sections.

These 166 operations were performed by the author in 21 iiospitals,

varying in equipment from that of the well-regulated metropolitan

maternity hospital, Avhere a separate operating room is frequently main-

tained for cesarean section, to that of the small rural hospital where all

surgery, clean and septic, including cesarean section, is ])erformed in

the same operating room.

Increasing evidence seems to prove that the cervical cesarean section

fulfills the three main considerations advanced for it bj’’ its protagonists,

namely: protection against septic peritonitis, better healing of tlie in-

cision, and an easier convalescence.

There was one maternal death in the 166 operations, a gross maternal

mortality of 0.6 per cent. This occurred in a quartigravida at her sec-

ond cervical cesarean section. The cause of death was chronic nephritis,

bronchitis, emphysema, and myocarditis.

One hundred and sixty-nine infants were born, 78 males and 91

females; 8 did not survive, an uncorrected fetal mortality of 4.7 per

cent. This includes monsters, macerated fetuses, and stillborns (Table

XI).

Tlie cervical cesarean section may be repeated with ease. The highest

number performed on one woman in this series was 6 (Table XII).

In 61 repeated cervical cesarean sections no ruptured scars were en-

countered and no intestinal adliesions were discovered.

Thei’e were 8 pelvic deliveries in 5 women. Six of the infants sur-,

vived, 1 fetus was macerated, the other was a five months’ miscarriage.

The transverse incision, in my hands, has proved to be more satisfac-

tory than the longitudinal in perfonning tlie low or cervical cesarean

.section.

An adequate test of labor may be safely given in border lino eases,

thus allowing a number of women to deliver themselves through the

pelvis who othenvi.se might have been delivered abdominally.
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Robert P. Ball, M.D., Chattanooga, Tenn.

(From the Laboratories of the Baroness Erlanger Hospital)

The information obtained from the usual methods of roentgen

pelvimetry and fetal cephalometry has been a disappointment to

many obstetricians and radiologists. The reasons for this are probably

numerous, but mainly it has likely been due to a failure to consider the

third dimension. The relatiousliip between the fetal cranium and the

birth canal is best visualized by volumetric comparison. The problems

in the mechanism of labor cannot be reduced to the simplicity of com-

paring a fetal slcull diameter to a pelvic diameter. Another factor of

consequence is the manner of interpretation of roentgenographie data.

It must be borne in mind that these data are only additional information

which may be utilized in handling a particular case.

It has been emphasized by Thoms®® and otheis ®® that external

pelvimetry has only a relative value in determining the internal pelvic

diameters. Since the birth canal has a direct relationship to the internal

pelvic diameters, it is necessary to measure it to loiow its volume

capacity. It is seldom possible by external means to obtain any definite

idea of the mass volume of the fetal slcull. Therefore, a roentgeno-

graphic method which will measure the three dimensional size of the

fetal skull and the birth canal should be of aid to the obstetrician.

The author has described such a method which requires only two

exposures and does not require any measurements of the patient.^"® All

of the data are obtained from roentgenograms in the anteroposterior view

mth the patient in supine position and lateral view with the patient in

lateral recumbent position. If preferred, the exposures may be made
mth the patient standing. Also, by one additional exposure in the

anteroposterior view, the films may be examined stereoseopically. The
accuracy of the method has been within 5 per cent error for linear

measurements and 10 per cent for volumetric estimations. All types

of presentations are measurable and the examination may be done
with accuracy from the thirtieth week of gestation. In breech pres-

entations additional exposures are, of course, necessary to measure
the fetal skull.

The voliune of the fetal cranial slcull is determined by measuring
the circumference of the film images. The mean circumference measure-

ments of a spheroid can be used to calculate its volume (Table I). The
circumference measurement eliminates error due to oblique positions

of skull diameters in relation to the film and makes it possible to measure
all cases. The magnification of the film image is corrected by a calculator
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(correction cliart) (Fig. 1), thereby eliminating any mathematical com-

putation. To conveniently obtain measurements, a correction chart

was mounted on a dial and the pointer geared to a calibrated contact

wheel similar to a map measure, Pig. 2. Two tables showing the volume

of a sphere from a circumference measurement (Table I) and volume

from a diameter measurement (Table II) are placed on the calculator

Table I. Showing the Volhsie op a Sphere From; Circumference

Measurement

CIRCUMFERENCE VOLUME CIRCUMFERENCE VOLUME

15.0 cm. 56.8 c.c. 33.0 cm. 606.0 c.c.

15.5 cm. 62.8 c.c. 33.5 cm. 636.0 c.c.

16.0 cm. 69.0 c.c. 34.0 cm. 662.0 c.c.

16.5 cm. 75.7 c.c. 34.5 cm. 693.0 c.c.

17.0 cm. 83.0 c.c. 35.0 cm. 721.0 c.c.

17.5 cm. 90.5 c.c. 35.5 cm. 755.0 c.c.

18.0 cm. 98.0 c.c. 36.0 cm. 788.0 c.c.

1S.5 cm. 106.5 c.c. 36.5 cm. 820.0 c.c.

19.0 cm. 115.4 c.c. 37.0 cm. 855.0 c.c.

19.5 cm. 125.0 c.c. 37.5 cm. 889.0 c.c.

20.0 cm. 135.0 c.c. 38.0 cm. 924.0 c.c.

20.5 cm. 145.1 c.c. 38.5 cm. 961.0 c.c.

21.0 cm. 156.4 c.c. 39.0 cm. 1,002.0 c.c.

21.5 cm. 168.0 c.c. 39.5 cm. 1,042.0 c.c.

22.0 cm. 180.0 c.c. 40.0 cm. 1,080,0 c.c.

22.5 cm. 192.2 c.c. 40.5 cm. 1,122.0 c.c.

23.0 cm. 205.8 c.c. 41.0 cm. 1,165.0 c.c.

23.5 cm. 218.0 c.c. 41.5 cm. 1,204.0 c.c.

24.0 cm. 233.5 c.c. 42.0 cm. 1,252.0 c.c.

24.5 cm. 248.5 c.c. 42.5 cm. 1,293.0 c.c.

25.0 cm. 263.0 c.c. 43.0 cm. 1,342.0 c.c.

25.5 cm. 280.0 c.c. 43.5 cm. 1,390.0 C.C.

26.0 cm. 296.0 c.c. 44.0 cm. 1,437.0 C.C.

26.5 cm. 314.0 c.c. 44.5 cm. 1,487.0 C.C.

27.0 cm. 333.0 c.c. 45.0 cm. 1,531.0 c.c.

27.5 cm. 350.0 c.c. 45.5 cm. 1,588.0 c.c.

28.0 cm. 369.0 c.c. 46.0 cm. 1,640.0 c.c.

28.5 cm. 389.0 c.c. 46.5 cm. 1,692.0 c.c.

29.0 cm. 412.0 c.c. 47.0 cm. 1,746.0 C.C.

29.5 cm. 433.0 c.c. 47.5 cm. 1,803.0 c.c.

30.0 cm. 455.0 c.c. 48.0 cm. 1,867.0 c.c.

30.5 cm. 478.0 c.c. 48.5 cm. 1,922.0 c.c.

31.0 cm. 502.0 c.c. 49.0 cm. 1,982.0 c.c.

31.5 cm. 524.0 c.c. 49.5 cm. 2,044.0 c.c.

32.0 cm. 552.0 c.c. 50.0 cm. 2,105.0 c.c.

32.5 cm. 578.0 c c.

Table II. Showing THE Volume of a Sphere From a Diajieter Measurement

DIAMETER VOLUME diameter VOLUME

5.0 cm. 65.45 c.c. 10.5 cm. 606.13 c.c.

5.5 cm. 87.11 c.c. 11.0 cm. 696.91 C.C.

6.0 cm. 113.10 c.c. 11.5 cm. 796.33 C.C.

6.5 cm. 143.79 c.c. 12.0 cm. 904.78 C.C.

7.0 cm. 179.59 c.c. 12.5 cm. 1,022.70 C.C.

7.5 cm. 220.89 c.c. 13.0 cm. 1,150.3 c.c.

8.0 cm. 268.08 c.c. 13.5 cm. 1,288.2 c.c.

8.5 cm. 321.56 c.c. 14.0 cm. 1,436.8 c.c.

9.0 cm. 381.70 c.c. 14.5 cm. 1,596.3 c.c.

9.5 cm. 448.92 c.c. 15.0 cm. 1,767.1 c.c.

10.0 cm. 523.60 c.c.
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for quick reference and compactness. To the corrected measurement of

the perimeter of the fetal cranial slmll, 2 cm. are added to allow for

the volume of the scalp.

Tlie fetal slmll volume is compared to the volume capacity of two

pelvic diameters, the true conjugate and the biischial spine. These

diameters are chosen because one of tlie twm will always be the smallest

pelvic diameter, except in the true funnel pelvis, and the planes of

these diameters are parallel to the film when the exposures are made,

thereby eliminating obliquity and error in measurement. The pelvic

diameter, as measured on the film, is corrected for its magnification by

use of the calculator. The linear measurement of the diameter is then

interpolated into volume capacity by reference to Table II. Thus the

fetal skull volume can be compared to the volume capacity of both or

the smallest pelvic diameter. The ratio of the mass volume of the

“passenger” to the volume capaehv of the “passage” is then expressed

in units of volume, milliliters.

The interpretation of a measured disproportion and how it might

interfere with a normal spontaneous delivery is naturally subject to

data from a large series of cases. Some observations whieli have been

made will be mentioned. Before doing so, however, it is better to dis-

cuss In'iefly tlie architecture of the pelvis.

The birth canal of the female pelvis is usually described as being

e.ylindrieal or ovoid when the walls are compressed anteroposteriorly or

laterally. Pelves have many classifications, the majority of which show

a great knowledge of descriptive adjectives. A ti'uly descriptive and

workable classification of pelves is that of Caldwell and his associates,®’

which is an excellent presentation of the anatomical variations in the

bony female pelvis. Moloy and Swenson have attempted by roentgeno-

graphic studies to correlate the tyqie pelves with the mechanism of

labor. By whatever classification, including pathologic pelves, it should

be remembered that the smallest pelvic diameter is the true conjugate

or biischial spine, except in the time funnel pelvis, and that, for deliveiyj

the fetal head must pass through the smallest pelvic diameter. In the

platypclloid (flattened) pelvis the biischial spine diameter will measure

more than the true conjugate; and, conversely, in the android pelvis the

true conjugate is gi’eater than the biischial spine diameter. An im-

portant question is whether the transverse diameter of the plane of die

pelvic inlet is ever smaller than the biischial spine diameter (bony

tumoi’s excepted), or if the anteroposterior diameter of the plane at the

level of the biischial spines is ever smaller than the true conjugate

diameter. To the fir.st part of the question, the author has not, vnthin

the limits of his investigation, found an example of such a case. To

the second paii, there arc possibly’’ examples other than the time funnel

pelvis, but such a case would show a marked narrowing of the sacro-

•seiatie notch and a loss of the normal convexity’ of the sacnim. The
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lateral roentgenogram, Fig. 3, shows the relationship of this part of the

pelvis. Tims, by volumetric comparison, it is important to consider the

convexity of the sacrum and the wudth of the saerosciatic notch in

marginal size cases.

INTERPRETATION OF VOLUME RATIO

Let US assume that a fetal cranial skull has a mean circumference

measurement of 31 cm., representing a volume of 502 ml. or c.c. (Table

I). We add 2 cm. to the perimeter to allow for the volume of the scalp

and find that the cranial slmll plus the scalp measures 606 ml. The true

conjugate diameter measures 11 cm. and the biischial spine diameter

9 cm. By referring to Table II, it is seen that a sphere of a diameter

Fig. 3.—Lateral roentgenogram of the female showing a wide saerosciatic notch and
normal convexity of the sacrum.

equal to the true conjugate has a volume of 696 ml. With cephalic

presentation in anteroposterior or oblique positions, the space is more

than adequate. A sphere equal to the biischial spine diameter has a

volume of only 381 ml., while the fetal cranium measures 606 ml., which

gives an apparent disproportion of 225 ml. What will be the mechanism

by which the cranium passes this pelvic diameter ? If the long diameter

of the head should attempt to pass in the transverse position, it will

not likely get through without a fetal death because approximately 150

ml. has been found by the author to be the maximum limit of head mold-

ing without a mortality (cerebral hemorrhage). However with rotation

of the head and presentation of the biparietal plane, it is the equivalent

of reducing the volume of the cranium by 50 to 100 ml., since the usual

difference in occipitofrontal and suboccipitobregmatie circumferences is
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from 1 to 2 cm. Assuming in tliis ease only 1 em. differenee in circum-

ference measurements, there is yet 175 ml. more volume of the cranium

than volume capacity of the diameter. The scalp volume, surprisingly

enough, is 100 ml., and with a 50 per cent compressibility of the scalp,

another 50 ml. is reduced from the 175, making 125 ml. that must lie

taken care of through molding of the head, which is a none too safe

margin. However, the pelvic architecture enters into the problem, and

with a full curved sacmim and wide sacrosciatic arch, there is available

bony space which not onlj’- permits easy rotation and adaptation of the

optimal cranial diameter but also might allow the major portion of the

cranium to pass posterior to the biischial spine diameter. But with a

narrow notch, straight type of sacrum and small posterior pelvic

capacity, the biischial spine diameter should be large enough to permit

the cranium to pass it within safe limits of molding to prevent a fetal

mortality. Prom the series of cases examined it has been found that

an unengaged fetal head which measures 150 ml. greater than the volume

capaeit3^ of the true conjugate diameter is a true disproportion and,

with few exceptions, will result in a fetal mortality if submitted to

labor. If the biischial spine diameter should be unusually large, sug-

gesting a very unde transverse diameter of the inlet,' there is tlic

mechanical possibilitj’- of a transverse engagement of the head which

would materially lessen the molding necessary to pass the superior

strait, a fairly easy spontaneous delivery would be the result. It is, of

course, not necessary to emphasize that the above considerations are

based upon volumetric comparison and the other factors such as uterine

force, etc., are to be considered.

PELVIC CLASSIFICATION WUTH TYPES OF PRESENTATION

A classification of pelves based upon the measurement of the true con-

jugate and biischial spine diameters has been used bj'’ the author for

convenience. The tnie conjugate is made the numerator and the biischial

spine the denominator of a fraction. 'When the measurements are with-

in 5 mm., it is called a one pelvis because of the close proximity to unity.

If Ihe numerator is greater than 0.5 cm., it is called a one-phis pelvis

and converselj' a one-mimis pelvis; i.e., a gynecoid pelvis witli the two

diametei^ near the same size is a one pelvis, a platypelloid or flat pelvis

is a one-minns, and an android witli large time conjugate and narrow

biischial spine diameters is a type onc-plm. It will be noted that there

is a deficienc}' in this roentgcnographic classification, because the width

of the sacrosciatic notch and curve of the saenim has not been described.

For this reason, I again emphasize the excellent classification of Cald-

ivcll and associates.

It is interesting to tabulate tlie type pelves racially and as regards

]>r('S(!ntatTon, Table TIT shows the position and presentation of the
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native white, and Table IV, the same in the southern negro. This is

a tabulation of only 173 cases, and in a larger series, there is a possi-

bility of some change in the figures, but it is probably representative.

Table V indicates that there is no marked racial difference in fetal

presentation, although Tables III and IV show considerable variation

in type pelves.

VOLUME INCREASE OF FETAL CRANIUM

The absolute rate of increase in volume of the fetal cranium in utero

is represented in Fig. 4. Tlie curve is a composite of a series of eases

Pig. 4.—The absolute rate of increase in volume of the fetal cranium in utero as
obtained from roentgenographic data. The dotted line represents the unengaged head.

examined radiographically at intervals of two to four weelcs during

gestation. It can be used to estimate the size of the fetal cranium at any

period subsequent to the roentgenographic examination, and if it is

found to be a marginal size case the examination can be advantageously

repeated during labor. The author hopes this curve will be cheeked

closeljLfor its accuracy. It might be utilized to detennine fetal death

Avhen there have been previous inentgenograms. . .

.
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Table III. The Incidence of Type Pelves With Position and Presentation of

THE Fetus in the Native Southern White

POSITION AND
PRESENTATION

TYPE PELVES
WHITE

, TOTAL

1 1- 1+

Breech
!

3.0 4.0 7.0

Transverse 0.0 0.0 1.0

L, 0. A. 11.0 18.0 38.0

L,O.P. 2.0 2.5 3.0 7.5

L, 0. T. 6.5 1.5 4.0 12.0

E, 0. A.
1

3.0 1.0 4.5 8.5

E. 0. P. 3.0 2.0 9,0 14.0

B. 0. T. 5.5 1.0 5.5 12.0

Total 34.0 18.0 48.0 100.0

Table TV. The Incidence of Type Pelves With Position and Presentation of

THE Fetus in the Southern Negro

POSITION AND
PRESENTATION

TYPE PELVES
COLORED TOTAL

1
1

1-
!

Breech 0.0 4.5 6.5

Transverse 0.0 0.0

L. 0. A. 14.0 6.5 34.5

L. 0. P. 8.5 0.0 0.0 . 8.5

L. 0. T. 2.5 0.0 2.5

R. 0. A.
j

4.5 4.5 4.5
1

13.5

E. 0. P. 12.0 2.0
I

0.0

E, 0, T. 4.5 4.5 15.5

L. M. T. 0.0 0.0 2.5 2.5

Total 50.0 25.0
1

25.0

'I’ahee V. A Racial Cojcparison ok the Frequency of Occipitoposterior, Anterior

and Transtorse in Prixiipara and Multipara

POSITION AND
PRESENTATION

white
I

TOTAL
1

COLORED

PRI.MIP-

ARAS
JIULTIP-

AKAS
PRIMIP-
ARAS

MULTIP-
ARAS

1

Occipitoposterior 15.0 8.0 14.5

Occipitoanterior 2C.0 25.0
Occipitotransverse 9.5 11.0 6.5 IV .U

Breech 1.5 4.0 5.5
1

4.0 6.0

L. M. T. 0.0
!

0.0
i

0.0 0.0 2.0 2.0

Total 52.0 48.0
1

100.0 58.0 42.0

.SUJIMARY

Allcntioii is called to a roentgenograph ic method of pelvimetry

fclal eephalomeliy which measures the volume ratio between the fetal

cranium and pelvic diameters.

It i.s desired to emphasize that the roentgenograpliic data arc

accessory aid to the obstetrician wlio wall tliink in tenns of tlie third

dimension, and tliat the mechanism of labor involves a volumetric con-

-sideration rather tlian linear measurements.

The importance of the arcliiteetnre of the pelvis in the mechanism

of labor in marginal sizes only is discussed briefly.
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The frequency of occurrence of different type pelves with presentation

and position of the fetus near term or in labor in the native southern

white and colored is tabulated.

The absolute rate of increase in volume of the fetal cranium in utero

as obtained from roentgenographic data is presented.
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A -woman t-wmnty-four years of age complained of enlargement of the lo-wer

abdomen, having no gastric symptoms. Both ovaries and the uterus -were re-

moved. The right ovary -was the size of the head of a full-term fetus; the left

the size of a hen’s egg. Microscopic examination sho-wed this to be a Kruken-
berg tumor.

Convalescence -was normal, and no gastric symptoms appeared for about seven
months after operation. Four months later she died of a gastric carcinoma. Since
there -were no gastric symptoms until seven months after operation, might this

not be a metastasis from the ovary to the gastrointestinal tract?

James W, Pierce.

Maggi, Nicolo: Bilateral Sarcoma of the Ovaries, Folia gynaec-demograph. 32:

4, 1935.

The author describes a case of giant round cell tumor involving both ovaries

in a -woman thirty-t-wo years old. A discussion of the differential diagnosis be-

tvreen the other common tumors of the ovaries follows. He also refers briefly

to tumors of connective tissue origin.

Mario Castallo



HEREDITY AS THE CAUSE OP CONGENITAL
MALPORjMATIONS

SIadge Thurlow ]\Iacklin, A.B., M.D., London, Canada

F ROj\I early times, mankind lias songkt in the environment the ex-

planation for congenital maKormations. The explanations have

covered a wide range of possibilities.

An explanation has been advanced recently by Petersen,^’ ° who claims

that changes in tlie barometric pressure at the time of conception are

responsible for malformations.

Petersen states that there is a geograpliic variation in the appearance of mal-

formations, those areas which are the centers of storm disturhances, or in storm

tracks, having the highest number of malformations. In a later paper, he claims

that there is also a seasonal variation in the appearance of malformations, more

malformed children being conceived in March and April than should be on the

basis of expectation, and fewer in .July, August, and September than would be

expected. He found April and March to have the greatest variation in barometric

pressure in the region from which he obtained Iris data, namely, Chicago.

^Iurphy,c investigating the records for Philadelphia, found that the number

of normal conceptions was higher in the late winter and early spring month.'!

than at other times, and that the proportion of malformations which were con-

ceived during June, July, and August rvas disproportionately high; thus thej

were very low at the time that Petersen found them highest and vice versa. He

concluded that there was no evidence, as far as Philadelphia was concerned, that

alterations in barometric pressure had any causal relationship to the production

of malformations. The barometric pressure in Philadelphia had varied more m
.January in tlie five years for which he investigated the conception times than it had

in the other months. Dittrichr found unduly high proportions of conceptions

of malformed indiidduals in March and August, which he attributed to changes

in the ultraviolet light.

It seemed rather unreasonable to conceive of malfonnations being

caused by variations in barometric pressure, inasmuch as the ova, at least,

develop in a follicle surrounded by fluid and so are immune from baro-

metric changes. Moreover the barometric changes occurring normally

are relatively slight, and as I\Iurphy points out, rather gradual, so that it

does not appear reasonable to expect that such an influence as barometric

pressui'C would alter the course of development. Sloreover, since not

all children conceived in these months exhibit malformations, there must

bo some individual differences in the susceptibility to variations in

sure, even if that be the correct explanation. The tendency for mal-

formations to occur in more than one child in the family, in a fair pjo-

portion of cases, would lead one to think that some inherent quality

that family was mainly responsible for the defects.

258
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MATERLVL USED

Some years ago, I collected a large series of malformations from medi-

cal literature, most of them of the bizarre type which were obvious on

inspection alone. A few which were internal defects were from cases

in which the diagnosis of the malformation had been verified at opera-

tion or autopsy. This series was collected to determine the correctness

of Still’s® statement that malformations occurred with undue frequency

in first pregnancies, and were due to Nature’s inexperience in producing

children in that particular union. As Nature became more adept, he

said, malformations grew less. This idea was shovm to be erroneous

(Macldin^' ®), the first born being affected in proportion only to their

number in the population. In one paper^ is the bibliography of most

of the eases which are used in this study. These references will not be

duplicated here because of their length.

Conception Times .—In 256 instances, the date of the last period was

mentioned, or the date of birth and the duration of the pregnancy were

given. Those cases in which date of birth was given without data as

to the date of the last period or the duration of the pregnancy were

discarded. The months of conception for these 256 malformed individ-

uals are shown in Table I, and although it is true that in April there

were 27 conceptions, there were also 27 in Februarj’- and July. The five

months from September to January inclusive have the lowest number of

conceptions, ranguig from 14 to 18. It was impossible to attempt any

correlation between barometric pressures and conception times in this

series, for they were taken from records which covered a long period of

years, and a wide range of geographic location. I doubt whether the high

incidence of conception in February, April, and July, or the low inci-

dence in the autumn and early winter months has anj'^ significance.

Table I

MONTH OF
CONCEPTION

NO. OF
CONCEPTIONS

PERCENTAGE

January IS 7.03

February 27 10.54
March 21 8.22
April 27 10.54
May 24 9.3S
June 22 S.61
July 27 10.54
August 25 9.72
September 16 6.24

October IS 7.03

November 14 5.51

December 17 6.64

Total 256 100.00

Heredity as the Cause of Malformations.—In going over the data,

two points were brought out which supported both the idea that ex-

temal causes played a veiy subsidiary role, if any, in the production of
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malformations, and that heredity was the important and determining

factor. These two points were: (1) the occurrence of malformations

in monovular and binovular twins, and (2) the fairly frequent occur-

rence of the same malformation, or of similar maKormations in two or

more children in the family. These two points will be discussed in de-

tail, in order to give evidence in support of the idea that heredity is the

causal factor.

I'l'icidence of Malformatio7\s hi Twins .—There are two types of twins:

(1) those arising from two eggs, in which the sex may or may not he

the same, and in which the heredity of any single trait may or may not

be the same, but in which the total heredity is always different. They

resemble each other no more nor less than siblings in a family, which

are bom at different times. (2) There are monovular twins, which are

always of the same sex, and in whom the total heredity is as nearly

identical as two individuals can be identical. If some cause, operating

before birth, such as alteration in barometric pressure, or being the first

in the family, or inadequate diet, etc., be responsible for malformations,

then whenever twins are born with one showing a defect, l)oth twins,

whether they be monovular or binovular, should be affected. If the cause

of the defect be a matter of heredity in the germ cells, then monovular

twins should be alike, either both normal or both defective
;
but binovular

twins might be different or they might be similar.

Among binovular twins we should expect to find one pair of likc-

sexed twdus for eveiy pair of mixed twins, since they occur, on the basis

of chance, in the ratio of one pair of male tivins to one pair of female

twins to two pairs of twins of both sexes. Twins are really born in the

ratio of one pair of male twins to one pair of female twins to one pair

of twins of both sexes. The excess of like-sexed twins is due to the fact

that identical or monovular twins are always of the same sex, and in-

crease tlie number of like-sexed twins. Now, as just stated, if environ-

mental causes be responsible for defects, then we should always find

both twins defective, or both twins nomal; them should never be any

instances of twins ivhei’e one is normal and the other affected. If, on

the other hand, heredity is the eause, then we should find monovular

twins always alike, with both normal or both affected; but in the case

of binovular twins they might be both normal, both affected, or one

normal and one affected. Inve.stigation of malfonnations in twins

should thci’cfore prove fruitful for ascertaining the relative roles of

environment and hereditj' as the cause of the defects.

One more point should be brought out. If we do find instances m
which one of a pair of twins is normal, while the other is affected,

such cases .should be all bino-vnilar, and if the series is large enough, vc

should expect to find one pair of male twins to one pair of female

twins to two pail's of mixed twins. On the other hand, in those iustanccs
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in whicli &oi7i twins are a:ffiected, we should find not only those cases of

binorular twins of like and mixed sex in which both were affected, but

we should find all the cases of monovular twins, for if one is affected,

both are; and moreover since they are always of the same sex, we should

find a great preponderance of like-sexed twins in the group. The addi-

tion of the two groups, those with but one affected and those with both

affected, should give the ratio of 1:1:1 which is found in twins in

general.

Let us look at the twins which were found in the records investigated.

There were 1,420 cases of malformations in the data used. In these

there were 55 pairs of twins where one only was affected, and 33 pairs

of twins where both were affected. The very fact that we have 55 pairs

of twins with one only affected indicates that external factors are

probably not responsible for the defects. Of the 55 cases, 15 did not

give any data as to the sex of both twins, although 5 of the 15 cases were

definitely stated to be binovular. In the 40 instances in which the sex

of both twins was given, and but one was affected, there were 9 pairs

of male twins, 10 pairs of female twins, and 21 pairs of mixed twins.

This is a very close approximation to the 1:1 ratio of like-sexed to

mixed twins expected in a group of bino^mlar tvdns. As was stated

above, if heredity is the explanation of maKormations, then all twins

should be of the binovular type when but one is affected. The data,

furnished by the group with but one affected, support strongly the

idea that heredity is the cause, and offer no support for the idea that

an external factor such as barometric pressure is responsible for the

malformations.

Let us look at the information yielded from the group of twins where

lyoth are affected. There were 33 such pairs of twins. In the case of

one pair, both were affected, each had a different malformation, and the

sex of the twins was not given. In the 32 instances in which sex was

given, both twins had the same defect in every case. There were 15

pairs of male twhis, 13 pairs of female twins, and 4 pairs of mixed twins.

This is about a 4 :3 :1 ratio, due to the great predominance of the twins

of like sex. Now it might be argued that in this group, barometric

pressure was aeting equally on both twins, and so this group would

support the theoiy of Petersen. It does not support it however, due
to the peculiar sex distribution among these twins. If barometric

changes were the explanation, we should find the ratio of 1 :1 :1 that is

found among twins in general. That ratio is altered, because we have

concentrated in this group all the mono^^llar twins where the sex must

be the same in both, plus the binovular twins where the sex may or

may not be the same.

"We can determine with some accuracy by two methods how many
of these tvdns should be monovular, and the two results should be in

fair agreement. In the first group of twins there were 21 pairs of
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mixed twins. Therefore there should have been 42 pairs of like-sexed

twins, if this group was representative of twins in general. There were

only 19 pairs of like-sexed twins, which meant that approximately 23

pairs of monovular twins were excluded from this group, and should be

found as an excess in the group wdiere both twins are affected. In the

second group of twins, there were 4 pairs of mixed twins, and so there

should have been 4 pairs of binovular twins of like sex, with both af-

fected to correspond to these. There were actually 28 pairs of like-

sexed twins, which gives us 24 pairs which were probably monovular.

Thus from the first series we see that there should be 23 pairs of mon-

ovular twins in the second group, and analyzing the second group, we

see that there should be approximatel3’’ 24; an agreement so close as to

be almost identical. Adding the two groups together we have 24 pairs of

male twins to 23 pairs of female twins to 25 pairs of mixed twins,

again an almost ideal approximation to the 1 :1 :1 ratio found among

twins in general.

That the like-sexed twins are concentrated in the group where both

are affected; and the ratio expected of males, females, and mixed pairs

for binovular twins found Avhere but one is affected, is very good evi-

dence that the malformations in question are not determined by en-

vironmental causes but by inlierited defects in the germ plasm.

One word must be said here as to joined twins and amorphous twins.

Joined twins are necessarily of the same sex, and frequently the only

malformation they exhibit is that brought about by their fusion. They

wei’e omitted, since thej’' wmuld have unduly weighted tlie group of

twins with both malformed and both of tlie same sex. Amorphous

twins, such as headless or bodyless tAvins, cases of acardiacus, etc., were

omitted. When sex is distinguishable, such a tAvin and the normal tAVin

are ahvaj^s of the same sex, the tAvo having arisen through tlie division

of a single fertilized zj^gote into tAvo components, one with a complete

set of determiners for normal development, the other Avith such an in*

complete set of determiners as to prohibit development entirely, were it

not for the collateral circulation from the nonnal twin Avhieh keeps the

otlier shapeless mass alive. Here although w’^e do haA’^e a normal child

and an abnormal mass arising from the same egg, they cannot he

added to this series, since the amorphous masses cannot properly be

called an indiAudual, but are incomplete fragments of human tissue,

often Avithout any trace of sex at all.

Incidence of Malformations in Several Siblings.—The evidence from

the data furnished by the tAvins is in favor then of the interprelation

that these malfonnations Avhich AAm haAm been discussing, such as spnm

bifida, anencephaly, exomphalo.s, lack of arms or legs, atresia of the

esophagus, duodenum, imperforate anus, etc., are hereditary. There m

a .second point AA’hich is in faA’or of this interpretation. Tf these defects



MACKIilN: CONGENITAL. MALFORMATIONS 263

in development are hereditary, that is, are dependent upon factors

resident in the germ plasm, then we should expect to find some families

in which more than one child is affected, although we would expect the

number of such families to be in the minority. The 1,420 eases were

investigated from that standpoint. In 295 instances, the affected child

was the first and only child in the family, hence there was no oppor-

tunity for a second one to he affected at the time the record was written.

Of the remaining 1,125 cases, 311 had records of other children in the

family showing a congenital malformation. This was an incidence of

siblings affected in 27.6 per cent of the cases. There were 78 cases where

2 in the family were affected; 26 cases where 3 in the famity were

affected
;
15 cases where 4 were defective

;
1 where there were 5 ;

and 2

where there were 6 malformed infants.

In the majority of instances, the type of malformation was the same

in the affected siblings; in some it was different. Thus in 16 of the

78 families where 2 children were malformed, the t5rpe of malformation

was different; in 62 families it was the same. In 6 families of the 26

where 3 were affected, the type of malformation was different; and in 20

it was the same. One out of 15 families where 4 were affected had 3

tj’pes of malformations, and 1 of the 2 fairiilies vdth 6 affected had dif-

ferent conditions affecting the various members. Sometimes the mal-

formations which were listed as different were in reality due to the

same process, but occurring in different sites in the body. Thus one

child would have spina bifida in the lumbar region, while a second one

in the family would have an enceplialocele
;
or one child would show

atresia of the duodenum, while another would be bom with imperforate

anus.

Petersen’s idea concerning the effects of barometric pressure upon the

products of conception could of course be put to experimental test.

If the explanation holds good for human embryos, it should hold equally

for animal embryos. Animals could be put into a sealed chamber in

which the barometric pressure could be altered at will. The effect on

the progeny could then be studied. Before such an experiment was

carried out, however, every animal should be genetically controlled to

see whether it produces malformations spontaneously. Thus each male

and each female should be bred several times to an unrelated mate, and

several times to a related mate, and records carefully kept of aU the

relationships and the results. Then unrelated males and females, who
even when bred 'with their o'wn litter mates, have produced no malforma-

tions, should be bred under the altered barometric pressures, and under

normal conditions. Should the number of malformations be considerably

greater under the altered pressures, when the same parents show no

malformed offspring under normal pressures, we might be led to con-

clude that altered pressure at the time of conception was a predisposing

factor to the production of malformations. Experiments which are de-
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signed to test this or other ideas, such as malformations caused by

mibalaneed diets, etc., are worthless unless the genetic aspect of the

experiment is rigidly eontroUed.

It is true that malformations can be produced experimentally in

forms like fish by altering the temperature, the chemical constitution

of the environment, the oxygen available, and that one cannot claim

that such malformations are inherited in these forms. One might as

well argue, however, that because one can produce diabetes by remov-

ing the pancreas, that all cases of diabetes are due to a complete absence

of the pancreas. It is true that one can produce malformations in the

mammalian forms by irradiation of the ovary before conception takes

place, but no one would be rash enough to claim that malfomations

which have been ImovTi since the beginning of man’s history have been

due to irradiated ovaries. Moreover, such malformations as Bagg^ has

produced by this method have been shovm to be due to a disturbance of

the eliromosomes by the irradiation, and hence of the hereditarj’^ consti-

tution of the animal, for without further experimentation these mal-

formed mice, which have been produced through irradiation of the egg

from whieh they came, have passed on tlie defect through numerous

generations of their descendants.

SUMMARY

A group of 1,420 eases of congenital malformations, either evident

exteriiall3% or sho\vn by operation or autopsy, were investigated. Of

these, 256 gave either the date of the last period, or the birth date of

the child, with a statement as to the duration of pregnancy, from which

data the month of the conception could be determined with fair ac-

curacy. No significance could be attached in this series to the possible

barometric disturbances as a possible cause of malformations.

In the 1,420 cases of malformations Avere found 40 cases of tivins, with

one twin malformed; and 32 cases of twins where both tw-ins Avere mal-

formed, and the sex of the tAvins A\ms mentioned. The sex distribution

in these tAA^o groups of tAV'ins shoAved that there AA'as a concentration of

binoAUilar tAA'ins AA'hose heredity need not be identical, in the " one-twin-

malformed gi’oup.” There AA'as a concentration of like-sexed twins,

most of them monoAuilar in the “tAvo-tAAuns-malformed” group.

.stronglj’ suggests that hcreditaiy causes are responsible for congenital

malformations.

In this group of 1,420 cases, there AA^ere 1,125 Avhieh occurred Jn

families Avhich had more than one child. There AA'ere 311 cases, or 27.6

per cent of the.se, AA'hich aa’ci’c in families Avhere two or more children

Avere malformed. In 60 of the 311 cases, the malformations Avere not

identical in the various membei-s of the family; in the remaining 251 or

SO per cent of the cases, the malfoimations Avere identical. This again

strongly suggests that the malformation is hereditary in nature. When
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there is such a wide variety of malformations to he exhibited, the fact

that in 80 per cent of the cases where two or more are malformed in the

family, the type of defect is the same in the different affected mem-
bers, indicates some cause more deep seated than chance variation in

barometric pressure.

Inherent defects in the determiners for development are responsible

for the vast majority of congenital malformations in man.

I wish to express my appreciation to Dr. Charles C. Macklin, who suggested this
study, for his continued support of my studies on the r61e of inheritance in the
etiology of disease.
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INTRATHECAL INJECTION OP A SOLUTION OF ALCOHOL FOR
INTRACTABLE PAIN IN THE PELVIS AND

LOWER EXTRESHTIES

Maurice J. Meynier, Jr., A.B., M.D., Houston, Texas

The problem of controlling pain in inoperable malignancies has al-

ways been discouraging and because of our helplessness these un-

fortunate patients are greatly neglected.

It is the purpose of this report to record a method for the relief of

intractable pain in the pelvis and lower extremities, and to present the

results of its use in ten cases of pelvic carcinoma with involvement of

the lumbosacral plexus. The method although not original in the main is

somewhat of a departure from that used by others.

TECHNIC

With the patient lying on tlie least affected side, a spinal puncture needle is in-

troduced in the usual manner between the second and tliird lumbar vertebrae. Ten
cubic centimeters of spinal fluid is withdrawn and discarded. Ten cubic centi-

meters of a 5 to 7.5 per cent solution of sterile absolute alcohol and triple distilled

water is then injected rather rapidly into the spinal canal. The patient is im-

mediately placed flat on the back and required to remain in that position for

four hours.

The materials required for the injection are the following: Three medicine

glasses; two 10 c.c. syringes; a tuberculin syringe; a 2 c.c. syringe and a hypodermic

needle; a small gauge spinal puncture needle with a short bevel; 0.5 to 0.75 c.c. of

a sterile absolute alcohol; 9.5 c.c. of sterile triple distilled water; and one small

ampule of 1 per cent novocaine.

In this series, eight cases of carcinoma of the cervix, one case of car-

cinoma of the vulva, and one case of carcinoma of the ovary were
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treated. All of these iiatients were on the cancer service of Dr. Cameron

Duncan in Kings County Hospital, Brooklyn, New York, and this

work was made possible through his kind cooperation. Brief details of

these cases are given as an example of the results obtained.

Case 1.—^E. B., aged forty-five, was admitted to Kings County Hospital, with

a diagnosis of carcinoma of the cervix wdtli metastases to the spine. During tlie

past eighteen months she had received extensive x-ray and radium therapy. Two

months preceding admission a bilateral cordotomy was performed. She was fairly

comfortable for one month, following which there was a return of the old type

of pain. On admission she complained of severe pain in the abdomen and hack

radiating down the legs. The left leg was swollen and the patient was generally

in poor condition. After using large and frequent doses of morphine for one month

the pain could not be controlled. On Dee, 9, 1933, she was given 10 c.c. of a 5

per cent solution of alcohol according to the technic described above. Thirty minutes

later the pain in the pelvis and legs was markedly diminished. She complained of

a slight weakness in both legs. This was scarcely appreciable since she had

weakness and swelling in both legs before the injection. Analgesia was present in

both legs and thighs. Slight hyperesthesia w’as present over both thighs. There

was no bladder or rectal incontinence. Prom that day until the time of her death,

three months later, she was almost entirely free from pain in the lower abdomen

and legs. The only sedatives that were necessary following the injection were

occasional doses of acetyl-salicylic acid and codeine.

Case 2.—S. H., aged thirty-seven, was admitted to the hospital ivith a diagnosis

of carcinoma of the cervix with widespread pelvic extension. X-ray and radium

therapy were instituted shortly after admission. This patient suffered from a great

deal of pain in the abdomen and low'er extremities, but w’as still ambulatory.

Little palliation of pain was obtained following irradiation- Occasional doses of

morphine with mild sedatives were used unsuccessfully for relief. Ten cubic centi-

meters of a 5 per cent solution of alcohol were injected intrathecally-. Two daj'S

after the injection this patient had obtained excellent relief of pain, and it was

never necessary during the next four and one-half months, until iier death, to

give her more than an occasional dose of acetyl-salicybc acid and codeine. Iramcdi-

atelj- following the injection she suffered a very' severe headache which lasted for

about twelve hours. Slight weakness in the lower extremities was present with

diminished patellar reflexes-. Hj-peresthesia was present as high as the distribu-

tion of the ilio-inguinal nerve. There w-as no bladder or rectal sphincter disturb-

ance. The patient was up and around on the second day after the injection.

Case 3.—J. K,, aged forty, was readmitted to tlie hospital after having received

extensive x-ray- and radium therapy- on previous admissions. Diagnosis of carcinoma

of the cervix with wide extension and metastases to neighboring lymph nodes. The

patient was still anibulalory- although pain on motion was excruciating. ITrcqucnt

doses of morphine were necessary- for relief. Intrathecal injection with 5 per cent

solution of alcohol was done. Slaximum relief was obtained on tho third day.

Only a dull pelvic and lower extremity pain were complained of from that time until

her death two months later. Morphine was gradually- diminished and she nas

finally kept comfortable w-ith acetyl-salicylic acid and codeine. Shortly after the

injection tendon reflc.xes were diminished. There w-as slight motor w-eakness of the

lower extremities with hyperesthesia extending to four fingers above the pubis.

Bladder and rectal sphincter action remained normal. This patient confinned la

l>e ambulatory nntil shortly before her death two months later.
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Case 4.
—

"W., aged thirty-five, who had received a complete course of x-ray

and radium therapy during a previous stay in this hospital, was readmitted. Diagnosis

on the first admission was that of a carcinoma of the cervix "with extension through

the pelvis and metastases to the surrounding Ijunph’ nodes. The condition had not

appreciably regressed at the time of this admission. She was complaining of in-

tense pain in the abdomen and legs. Since this was one of our first cases, she was

given an intraspinal injection of 10 c.c. of only a 2 per cent solution of alcohol.

She obtained no relief of pain. Clinically there were no signs of diminished motor

function, hyperesthesia, or sphincter disturbances. This patient refused a second

injection and the therapy was a failure due to inadequate dosage.

Case 5.—J. L., aged sixty-three, diagnosis of carcinoma of the vulva with

metastases to both inguinal lymph nodes. This patient on a previous admission to

the hospital, about eight months ago, had been subjected to an operation for

complete vulvectomy. Since the lesion was small, removal of the inguinal lymph

nodes was not done, but she received a full course of irradiation over these glands.

On her present admission inguinal glands on both sides had become extensively in-

volved. Glands in the left inguinal region had broken down with deep slough down

to the femoral vessels. This patient was bedridden and pitiful in her misery. She

was given 10 c.c. of a 5 per cent solution of alcohol intrathecally. By the third

day she had obtained good analgesia in the lower abdomen and lower extremities.

As in aU of our cases the patellar reflexes were diminished, and she had slight

motor weakness of the lower extremities for about twenty-four hours. Hyperesthesia

extended to about the level of the distribution of the eleventh thoracic nerve. This

patient had a very violent headache which persisted for eighteen hours and could

only be relieved with morpliine. Bladder and rectal sphincter action remained

normal. Pyramidon and codeine were sufficient to keep her comfortable up to a

few days before her death, four and one-half months later, which followed

erosion through the femoral vein.

Case 6.—K. A., aged thirty-four, admitted to tlie hospital with an advanced

carcinoma of the cervix with wide parametrial extension and pelvic metastases.

X-ray was begun for palliation. Since her pain ivas so intense, she was given 10 c.c.

of a 5 per cent solution of alcohol intraspinally, and by the fourth day had obtained

excellent relief of pain. She showed diminished reflexes and slight weakness.

Moderate hyperesthesia was present as high as the level inguinal ligaments. There

was no disturbance of the bladder and rectal sphincter action. Belief continued until

her death six weeks later.

Case 7.—N. C., aged thirty-two, admitted to the hospital with a diagnosis of a

carcinoma of the cervix with extension into the bases of both broad ligaments, but

no evidence of other metastases. Intraspinal injection of 10 c.c. of a 5 per cent

solution of alcohol was done, and on the second day, she had obtained good relief

of pain. Hyperesthesia,' motor weakness, and diminished tendon reflexes in the

lower extremities were all present for about twenty-four hours. Bladder and rectal

sphincter action continued to be normal. Radium followed by x-ray treatment

were instituted. Until her death three and one-half months later, follotving ex-

sanguinating hemorrhages, she was kept comfortable with acetyl-salicylic acid and

codeine.

Case S.—C. L., aged forty-four, admitted to the hospital with a diagnosis of

carcinoma of the cervix with involvement of the entire pelvis. Patient was in an

extremely weakened condition and sufltering from unbearable pain. Ten cubic centi-

meters of a 6 per cent solution of alcohol were given intrathecally; The maximum
effect was evident by the second day' and good' relief' of pain was obtained.' Motor



268 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

weakness and hyperesthesia in both lower extremities with lessened reflex responses

were noted. Bladder and rectal sphincter action remained normal. Acetyl-salicylic

acid and codeine were all that was necessary to keep her comfortable during the

folloTOng month. At that time she developed a psychosis and became so violent tliat

it was necessary to administer additional sedatives and to keep her in a strait-

jacket until death one month later.

Case 9.—^E. T., aged seventy, admitted with carcinoma of the uterus thought to

have originated in the fundus, but now so widespread throughout the pelvis and

lower abdomen that the original focus could not be definitely determined. She had

received an unlcnown amount of x-ray therapy about two years previous to admission.

Tliis patient was ambulatory and was suffering a great deal from pain in her

lower abdomen and legs. She was given 10 c.e. of a 7.5 per cent solution of alcohol

intrathecally. By the third day after the injection she had obtained good relief of

her pain. No change in the function of her bladder and rectal sphincter was

noted. She continued to be ambulatory although for the first twenty-four hours

she complained of slight weakness in her legs. Patellar reflexes were diminished.

Hyperesthesia was rather marked, and she complained of a sensation of tingling in

her lower extremities. She was kept comfortable with pyramidon and codeine until

the time of her death two months later.

Case 10.—C. H., aged fifty-five, admitted to the hospital with a diagnosis of

carcinoma of the ovary -with generalized abdominal metastases. The patient had had

exploratory laparotomy two months previous to this admission, followed by deep

x-ray therapy. She was suffering from exquisite pain in the lower abdomen and was

unable to obtain any rest. Ten cubic centimeters of a 7.5 per cent alcohol solution

was given intrathecally. Examination showed lessened reflexes, moderate motor

weakness, and mild hyperesthesia of the lower extremities. There were no bladder

or rectal disturbances. Acetj’l-salicylic acid and codeine were suificient for relief

of pain until her death one week later.

REVIEW OF LITERATURE

In 1931 Dogliotti^ reported the first series of more than 40 cases in whicli alcohol

had been given intraspinally for the relief of pain in the lower extremities. In his

series he used 0.5 to 1 c.e. of absolute alcohol (undiluted). His needle was inserted

between the second and third lumbar vertebrae, and tlie patient was made to Im

on the unaffected side for twenty minutes following the injection. It is interesting

to note that he dared to use tliis therapy in sciaticas, radiculitis, in arthritis de-

formans, tabetics, femoro-cutaneous neuralgias, perineo-coccygeous pain, intercostal

neuralgias, and diabetic neuritis. He .suggested at the time the possibilities of its

use in pelvic malignancies. Some time later when he was visiting F, C. Yeomans

Clinic, he was invited to demonstrate his method on a patient with inoperable car-

cinoma of the rectum. Subsequently Ycomanss reported a series of seven siniilai

c.ases all with good results. In the past year, Saltzstein,3 using the method of

Hogliotti has reported good results in the relief of pain. His cases included 1

case of carcinoma of the breast, 1 case of carcinoma of the prostate, and 5 cases

of carcinoma of the cervix. At about the same time, Stem^ reported a scries of

19 cases of carcinomas, in the majority of which he con.sidered having obtained

.satisfactory results by the use of Hogliotti ’s method. Stem gave injections ns

high as the seventh thoracic intor.spacc, and suggested injections as high as the

lir.«t thoracic intcr.cpace. More recently Greenhill and Schmitzc Iiavc reported an

additional series of 25 patients all with malignancies of the female genital organs.

They obtained relief in 24 of the 25 patients treated.
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Opinion differs as to.the length of time required to get the maximum effect from

the drug. Dogliotti reports some cases as taking as long as ten to twenty days.

Saltzstein says relief was immediate in all of his eases. Stern, Greenhill, and

Schmitz coincide in their findings wdth Dogliotti. Examination of the patients

in this series showed greatest relief on the fourth day after injection.

Eeactions are not disturbing. Headaches occur in about 50 per cent of the

cases. The incidence may be diminished by forcing the patients to lie flat on their

backs for the full four hours. In two cases the headache persisted for tn^enty-four

hours, and sedatives were required for relief. Tendon reflexes are diminished and

a slight transient motor weakness, lasting from one to four days, is usually present.

Hyperesthesias can be elicited, both superficial and deep, up to the level to which

the analgesia has extended. In only one case was this sufficiently marked to cause

the patient to complain of pain from the bedclothes touching. This hypersensi-

tivity had disappeared by the second day. Bladder or rectal sphincter disturbance

did not occur in any case.

In one case of Dogliotti ^s seri^ there was retention of urine for forty-eight

hours followed by the return of normal sphincter action. Greenhill and Schmitz

report one case in, which 2 c.c. of absolute alcohol injected intraspinally within a

period of two days caused atrophy and anesthesia of the left leg. Stem reports

a case in which 30 mi niTTis of absolute alcohol caused complete loss of muscle,

tendon, and joint sense, and loss of control of the lower limbs, and a second case

in which an injection of sixteen minims of absolute alcohol caused sensory bladder

paralysis for one week.

Sicard and Byraei2 believe that sensory fibers are more susceptible to the effect

of alcohol than are the motor fibers. Cadwalader claims that both were affected alike.

I tend to agree with the latter -vdew.

Since no patient in this series lived longer than four and one-half months,

it is impossible to say how much longer the analgesia would have lasted. Other

patients reported were kept comfortable for from six to eighteen months.^. 2 The
results to date make this type of treatment appear to be the most efficacious of the

many methods that have been tried, and its technic is sufficiently simple to promote

its widespread use and determine its true value in a large nmnber of cases.

Brief mention is made of tlie other methods in use at the present time

for the relief of pain in these cases, merely in order to contrast them

with this tjqie of therapy. "We may divide them into two groups, those

in which sedatives are used to dull the appreciation of pain and those

in which there is an actual interruption of the nerve pathways either by
surgery or by degenerating drugs.

The use of sedatives, principally the opiates, are seldom satisfactory

since the increasing tolerance of the patient for the drug makes larger

and larger doses finally inadequate for the control of the pain. Fre-

quently we must forego the use of opiates entirely because of disturbing

idiosjmerasies to opium derivatives.

In the surgical interruption of the nerve tracts a rhizotomy, pe-

ripheral nerve section, cordotomy, or sympathectomy may be performed.

However, specialized technic is neeessaiy in these procedures, and thej'

are all attended with some shock in patients who are not considered good

operative risks.
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111 the use of degenerating solutions for destruction of the nerve path-

ways the more usual operations are paravertebral injections of the pe-

ripheral nerves, sacral epidural injections and occasionally attempts are

made to do paravertebral injection of the sym]iathetic ganglia. Failure

is much more frequent than is success in these cases because of the dif-

ficulty of locating these nerve tissues through four or five inches of

muscle and fat. If the injection of a periplieral nerve is correctly done,

transmission of all motor and sensory impulses are destroyed. If the

area to be relieved of pain is large, this complete anesthesia and motor

paralysis will be veiy disturbing.

COMMENTS AND CONCLUSIONS

1. Although no marked motor or sensory disturbances have been en-

countered in this series this treatment seems, at present, too radical to

recommend in any but incurable eases.

2. Injections in this series were made in the second lumbar interspace

or lower. .In this region there is no cord, but only eauda equina, and

we are also below the extent of the dorsal suspensory ligament of the

cord which is believed to prevent free passage of fluid from one side of

the spinal canal to the other, but this has never been proved. Injections

are made rapidly for the purpose of equal and widespread diffusion of

the alcohol solution over the lumbar nerve roots and cauda equina,

usually bilateral relief is desired, and this is the method of obtaining it.

Alcohol in the spinal canal, even if not barbotaged, diffuses fairlj’

rapidly. Torsion of the spinal canal is not considered necessary in the

solution injection method. The analgesia is similar to that produced by

small doses of well-barbotaged spinal anesthetic dnigs, but since the

neiwe narcosis with alcohol is more persistent, it is better suited for our

purpose.

3. A great deal of pain in the abdomen and lower extremities from

pelvic carcinoma is reflex. The wide distribution of the pain with proof

of the absence, in many cases, of direct pressure on peripheral roots and

trunks, suggests involvement by irritation of the cord segments from

which these nerves arise. It is found that the termination in the cord

of the sympathetic and sacral autonomic fibers from the diseased area

corresponds to the segments of origin of the peripheral nerves involved

in the distribution of pain. It is thought that the sympathetic and sacral

autonomic fibers making up the hypogaslric plexus are not paralyzed by

this strength of solution but their conductivity is greatly reduced. The

fact that oecasioiial bladder and rectal disturbances are reported favom

the belief that a l.-irge amount of the benefit derived from this therapy

is by its effect, on the autonomic nervous s3'.stem. There is some direct

effect on peripheral nerves, since we get In’peresthesias and motor we<ak-

ness in all areas su])plied b\- the peripheral nerves in the region of in-

jection. Immediate relief of pain is probably due to the direct etlccl on
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peripheral nen^e roots, later progressive relief of pain up to the fourth

day is due to gradual recovery of the irritated cord segments following

diminution of the steady stream of stimuli through the s;^mipathetic and

sacral autonomic afferent fibers.

4. A low concentration of alcohol is sufficient to diminish the con-

ductivity of the nerve fibers so that only strong, and repeated impulses

will pass through. An initial dose of 10 c.e. of a 5 per cent to 7.5 per

cent solution repeated once after four days is considered within the

limits of safety.

5. Pain was markedly diminished in all cases except one. In the fail-

ure, only a 2 per cent solution wms used, which is an inadequate dose,

and the patient refused a second injection. The results obtained in this

series would indicate that this type of treatment is more successful in

selected cases than is paravertebral injection of spinal nerves and sym-

pathetic ganglia, sacral blocks, and occasionally even cordotomy. Com-
plete anesthesia cannot he expected hut there is always excellent anal-

gesia. Peripheral pain was poorly relieved in areas supplied by nerve

roots originating in the spinal cord above the twelfth thoracic and first

lumbar segments.

6. Dogliotti’s method seems preferable in cases of unilateral localized

involvement and where pain is due to direct pressure on the peripheral

neiwe trunk.
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klEDicAL Arts Euildixg

Roberto, S.: The Presence of Vitamin E in the Blood of Fertile Women, Eiv.

ital. di ginec. 18: 105, 1935.

The author, after thorough discussion of the question of vitamin E, refers to

the results of his experimental research on the presence of this vitamin in tlie

blood of fertile women. Using the rat for the experiments ho states that while

the function of reproduction is profoundly impeded in animals placed on a

synthetic diet lacking the E factor, it persists unchanged in those in wdiich is

administered the same diet with the addition of blood from pregnant women.
In conclusion he infers that in the blood of fertile women there is present a

rich source of the E factor.

•-AtJOUST F. D-VRO.



A STUDY OP THE ACTION OP THE GONADOTEOPIC

SUBSTANCES PBECIPITATED BY TANNIC ACID

Carl A. Nau, M.D., Oklahojia City, Okla.

(From the Department of Physiology, School of Medicine, University of Ohlahoma)

The early determination of pregnancy by subjective plij’^sical changes

and the objective findings is rather unreliable. However, the de-

termination of pregnancy by chemical reactions is relatively much more

accurate. Such chemical reactions may be demonstrated by
:

first, color

changes second, pupillary reactions;^ or, third, the ovarian i-eactiou

to the stimulating substance present in body fluids during pregnancy.

These ovary-stimulating substances have been reported to be present

in the blood, urine, placenta,^"'^ decidua, colostrum,® amniotic fluid,

and saliva®* of pregnant women and in milk®* and the serum

of blisters produced by cantharides.^^ They are said to be absent in

cerebrospinal fluid’^®'^® and gastric juice®* of pregnant women. In

the human, the placenta, blood serum, and urine contain the substance

or substances in greatest amounts. The iirecipitants which have been

used either on crude urine or on a partially purified product have in-

cluded not only such solvents as alcohol and acetone’-'^"'^® but also the

following: 1. kieselgulir,®® 2. ammonium sulphate,®^ 3. tannic acid,*

4. phosphotung.stic acid,®®*®® 5. Lloyd’s reagent, ^^* 6. kaolin,®® 7-

norit,’-®* ®®* 8. benzoic aeid,®'^ 9. tungstic acid,®®* ®® 10. uranyl ace-

tate,®® 11. aluminum hydroxide,®^ 12. phosphomolybdic acid,®® 13. so-

dium tungstate,® 14. colloidal iron,®^* ®® 15. alundum,®^ 16. tricalcium

phosphate,®^ and 17. talc.®^

Tannic acid has never been used on crude urine. Dickens®^ tried

it on a partially purified solution of the ammonium sulphate precipi-

tate of pregnancy urine and repoi'ted that “it caused nearly quanti-

tative precijiitation of the activity.” We believe that because of its

comparative cheapness, tannic acid would serve well in the prepara-

tion of the gonadotropic sub.stance from ci’ude urine and other secre-

tions of the body. We have studied its use for this purpose both in

urine and in saliva.

nXPEBIMENTAL

Urine from women pregnant five to seven montlis, obtained from the Out-Patient

Department of the University Hospital, is acidified to a pH 4 to 5 (spot plate

method) with glacial acetic acid, using bromcresol green as the indicator. If the

•After we bad completed our work we learned that Hcllbaum. Fcvold, and
had reported on the iif-c of tannic acid to concentrate the ponadotroplc acthlU
crude urine In Proc. Soc. Exper. Elol. & Med., p, I.'ICG, .Tune, 1935.

The author wlrdies to cxpro.o.s hl.s appreciation for valuable suprgc.stlons
Dr. .1. B. Goldsmith, of the Department of HIstolopy and Embrj'ology, and Dr. EdTtart

C. Ma.'ion, of the Department of Physlologj--
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Pig. 1.—Ovary of immaturo rabbit receiving: intravenously (in four equally divided
doses at flfteen-mlnute intervals) the substance precipitated from 240 c.c. of pregnancy
urine.

Fig. 2.—Ovarj' of a mature rabbit killed twenty-two hours after receiving an
ammonlacal solution of the substance precipitated by tannic acid from 125 c.c. of
urine of pregnancy.
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urine is not clear after acidifying, it is centrifuged. One per cent by weight of

tannic acid, dissolved in tlie least amount of water, is added. The heavy gray

white precipitate may be centrifuged immediatelj'^ or stand in the ice box overnight

or longer. It is then centrifuged, Avashed Avith alcohol and ether, and extracted

immediately Avith a small amount of approximately tenth-normal ammonium hy-

droxide, or permitted to stand under an alcohol-ether mixture overnight (or longer)

and extracted the next day. It was observed that our immature rabbits did not

survive the injection of an extract prepared from 25 c.c. or more of pregnancy

urine, whereas mature rabbits survh'ed the equivalent of 125 c.c. or more. The

earliest changes in immature female rabbits were observed four hours after injec-

tion, ami consisted of hyperemia of the uterine horns and tubes, injection and inter-

stitial hemorrhage of the ovaries, and degenerative follicular changes. Pig. 1 is a

photomicrograph of a paraffin section of the ovary' of an immature rabbit, dying four

hours after receiA'ing the first of four injections (given at fifteen-minute inter-

vals) of the substance precipitated from 240 c.c. of the urine of pregnancy. It

illustrates the changes mentioned aboA'e.

Our findings are contrary to the observations of Eeinhart and Scottsa who state

that ' Outeinization of the hemorrhagic follicles in the rabbit ovary begins between

the forty-eighth and ninety-sixth hour after injection; and there are then seen

partially luteinized hemorrhagic follicles.” We found microscopic evidence of

luteinization in our mature rabbits Avhich had received the substance precipitated by

tannic acid at nineteen to twenty-tAvo hours after the injection; and gross evidence

of luteinization and hemorrhage at the end of thirty-six hours. Pig. 2 is a photo-

micrograph of a paraffin section of the ovary of a mature rabbit killed tAventy-

tAvo hours after receiving an ammoniacal solution of the substance precipitated by

tannic acid from 125 c.c. of urine of pregnancy.

To determine whether 1 per cent by weight of tannic acid Avas sufScient to insure

complete precipitation, the supernatant liquid Avas tested Avith more tannic acid.

No further precipitation occurred. Purthermore, a Avhite mature female rabbit

AA'hich received an intravenous injection of 10 c.c. of the supernatant urine shoAVod

no gross indication of the pregnancy hormones.

EFFECT OP INTRAA^NOUS INJECTION OP THE ALCOHOL-INSOLUBLE

FRACTION OP THE AMMONIACAL SOLUTION

The addition of 20 to 30 A’olumes of 95 per cent ethyl alcohol to each volume of

the ammonium hydroxide solution of the substances precipitated by tannic acid

from the urine of pregnant women precipitates a dirty Avliite, flocculent, active

substance Avhich is soluble in AA'atcr. Pig. 3 is a photomicrograph of a paraffin sec-

tion of the ovary of a mature rabbit killed forty'-tAvo hours after receiving intra-

venous injections of an aqueous solution of the substance precipitated by alcohol,

from an ammoniacal solution of the actii'c substance obtained from 285 c.c. of urine

by precipitation Avith tannic acid. It shoAvs hemorrhage in a luteinized follicle.

Fig. 4 is a photograph of a longitudinal section of the ovary of a mature rabbit

killed nineteen hours after receiAu’ng an intrar'enous injection of the alcohol-insoluble

fraction (tAvo precipitations) of the ammoniacal solution of the active substance

from GS c.c. of urine. The lutein bodies arc A'cry prominent.

Our obserA-ations arc contrary to those of Eldensa who states, "Tlie active ma-

terial, after adsorption and extraction from urine of pregnancy, is not precipitated

by .alcohol, acetone, or ammonium .sulpluitc”; and Wiesner and kfarshalF^ Avho

state, ‘‘‘No active precipitate has been obtained (in two experiments) from an am-

raoniaeal .solution of the active substance by the addition of alcohol to a concentra-

tion of 90 per cent.” A biuret te.^t, m.adc on an aqueous solution of the ncfi'c

.=!!b.':tanco, prepared ns de.^cribed is negative.i^
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It was observed that an immature rabbit did not survive the injection of ma-

terial obtained, as described, from more than 135 c.c. of urine of pregnancj*; whereas,

a mature rabbit tolerated 285 c.c., or more. The earliest gross changes in the ma-

ture female rabbit were present at nineteen hours and consisted of the formation

of corpora lutea. Later changes included hemorrhage into the luteinizing follicle.

This harmonizes with the statements concerning luteinization and hemorrhage in the

rabbit, found in Maximow and Bloom Text-Book of Histology, .second edition.

Fiff. 3.—Ovary of a mature rabbit killed forty-two hours after intravenous in-
jections of the aqueous solution of the substance precipitated by alcohol, from an
ammoniacal solution of the active substance obtained from 285 c.c. of pregnancy urine.

Fig. -1.—Ovaiy of a mature rabbit killed nineteen hours after receiving intra-
venously the alcohol insoluble fraction of the ammoniacal .solution of the active
substance obtained from GS c.c. of pregnancy urine.

The earliest changes in immature female rabbits were observed three and one-

fourth hours after injection and consisted of hyperemia of the uterine horns and

tubes, enlargement, injection, and interstitial hemorrhage of tlie ovaries, liticroscopic

examination of the liver and kidneys of animals receiving this injection revealed

marked changes at the end of seventy-two liours. Dr. L.' 'X. Turley, of the De-

partment of Pathology, points out that in the frozen section of the kidney the
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capillaries of the glomeruli are swollen. The tubules contain albuminous debris

and the tubule cells show degenerative changes. There are present a few red blood

cells, both in the tubules and in the subcapsular space of the glomeruli. Also, in

the frozen section, the liver cells show marked degenerative changes. There are a

few areas of hemorrhage. The epithelial lining of the bile ducts is swollen. These

changes are at present receiving further consideration in our laboratory.

EFFECT OP ORAL ADMINISTRATION

The effect of the enzymes upon the gonad-stimulating substance was studied by

Dickens2i who stated that it "is not rapidly destroyed by trypsin or pepsin tliough

prolonged treatment causes inactivation”; and by Wiesner and Marshall's who

state definitely that the activity is destroj'ed by trypsin. The oral administration

of the gonadotropic substance has been tried on ratsso, S4 with a variable degree of

success.

"We administered the extract obtained from 200 c.c. of human pregnancy urine

by tannic acid precipitation, extraction with dilute -ammonium hydroxide, and

reprecipitation with 25 volumes of 95 per cent ethyl alcohol, in an aqueous solution

via stomach tube, and seventy-two hours later both gross and microscopic findings

were negative for pregnancy.

EFFECT OP INJECTING WHOLE SALIVA INTRAVENOUSLY

Contradictory statements are found concerning the presence of the hormones

in saliva. Trancu-Eanier,o working with infantile mice, obtained follicle ripening

but stated that hemorrhage into the follicle is very weak and seldom seen; and

typical lutein bodies are rare. Ofstad,io also working with mice, found no gross

or microscopic evidence of the presence of the hormones. At the suggestion of

Dr. Edward C. ilason, of this department, we have studied the action of the

saliva of pregnant women on both mature and immature female rabbits. In one

mature rabbit, isolated three montlis, which received 18 c.c. of saliva intravenously

at 3:00 P.M, and was found dead the next morning, we observed microscopically

two well-formed corpora lutea. In immature rabbits receiving injections of saliva,

no lutein tissue was observed. Tliere were, at the end of thirty-six hours, how-

ever, degenerative changes of the granulosa, small amounts of hemorrhage into a

few follicles, and an injection of all the vessels. In one immature animal tlic

uterine horns and tubes were injected sixty hours after the initial intravenous in-

jection. All animals, regardless of their age, showed a strong shocklike reaction

to the intravenous injection of untreated saliva. Experiments attempting to de-

termine the cause of this condition are being conducted at the present time.

Fig. 5 is a photomicrograph of a paraffin section of the ovary of an immature

rabbit, forty-nine hours after the first injection of saliva of a pregnant woman.

It shows degenerative changes and liemorrhage in the follicle.

EFFECT OF INTRAVENOU.S INJECTION OP THE A:MM0NIACAL SOLUTION

OF THE TANNIC ACID PRECIPITATE OF SALIVA OF PREGNANCY

One mature rabbit which received tlie extract made from 25 c.c. of saliva showed

no positive gross findings at the end of forty-six hours. Microscopically, ve oh-

served some indefinite changes of the granulosa and numerous red blood cells lO

(he coagulum of the follicles. In two immature rabbits which received the extracts

made from 45 c.c. and 130 c.c., respectively, there were no gross changes at

end of twenty-six and .sixty-seven hours; but microscopically, we observed injection
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(especially of the thecal vessels), degenerative changes of the granulosal layers and

an infiltration of leucocytes and red blood cells into some follicles. Fig. 6 is a

Fi&. 5.—Ovary oC immature rabbit forty-nine hours after the first injection (of a
scries totalling 53 c.c.) of whole saliva of pregnant women.

Fig. G.—Ovarj' of immature rabbit sixty-seven hours after receiving Intiavenously
the ammonlacal solution of the substance precipitated by tannic acid from 110 ac.
of saliva of pregnant women.

photomicrograph of a parafiin section of the ovary of a rabbit sbcty-scvon hours

after receiving the ammoniacal solution of the substance precipitated from 110 c.c.

of saliva of pregnant women, by tannic acid.
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DISCUSSION

The difference in the response of mature and immature rabbits both

to saliva and to urine indicates . the greater sensitivity of the mature

animals. It is conceivable that some of the contradictory observations

on saliva are due to this fact. The occasional false negative reactions,

using lU’ine, may be caused by the use of immature animals
;

or, at

least, insufficient dosage for the immature animal.

King3n who has made an analysis of 4,515 cases presented by tliirty-four autliors

and involving seven different technics, with minor variations, reports an uncorrected

error of 3.9 per cent; of tliis, 3.3 per cent represent false negatives. Since most

of the animals used in these technics were immature, it is conceivable that the large

percentage of false negatives may be partially, at least, due to the age factor.

Wilson and Cornerss advocate the use of fully matured female rabbits. Tliey examine

the animals sixteen hours after the injection, and their results compare very fa-

vorably with the results of other investigators who use immature rabbits but raahe

the examination thirty-six hours after injection. Friedman,sa in 1929, recommended

mature rabbits. Hir.sch-Hoffmann,3r as well as Sar-louis,38 advocate the use of

mature mice.

CONCLUSIONS

1. Taunie acid completely precipitates a gonadotropic substance

from crude urine, as evidenced by tests on mature and immature, fe-

male rabbits. The substance obtained from as little as 15 c.c. of urine

gives a strong grossly positive reaction at seventy-two hours in an

immature female rabbit. The earliest conclusive change was observed

twenty-two hours after injection.

2. Alcohol precipitates an active fraction from the ammoniacal solu-

tion. This precipitate produced gross luteinization nineteen hours

after injection in a mature rabbit.

3. Tlie earliest postmortem findings were injection of the uterine

horns and tubes, and .swelling of the ovaries. These findings, however,

wei’e not constant.

4. Except for hyperemia and interstitial hemorrhage, the earlie.st

ovarian changes noted were luteinization.

5. Oral administration was ineffective in the dosage given.

G. Crude saliva gave a po.sitive microscopic te.st in one mature rab-

bit. No positive gross reactions were noted. Microscopic changes

were observed in immature rabbits which received either crude saliva

or an extract pi-epared by tannic acid precipitation; but these changes

were not conclusive.

7. The amount of interstitial gland present depends upon the age

of the rabbit.

S. Jlature rabbits are more sensitive to gonadotropic sub.stancos

than immature, a finding which agrees with that of other worhens.
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Little attention has been paid to disturbances in the cardiovascular system as

a cause of death in the toxemias of pregnancy. However, the electrocardiographic

studies of Young have demonstrated that myocardial damage can be detected if

systematic examinations are made many months after patients have had eclamp-
sia. Winckler has observed acute cardiac failure in seven cases of preeclampsia
during the past year and a half. In view of the fact that chloroform and chloral

can produce harm to the cardiovascular sj'stem, Winckler is surprised that little

mention is made of cardiac deaths during the course of the StroganofT treatment
of eclampsia.

For cases of precclampsia he suggests a salt-free and protein-free diet. For
the treatment of eclampsia he recommends immediate delivery. If operative

interference in the form of a forceps delivery or a cesarean section is performed
he employs a combination of chlorctliyl-ether anesthesia. If convulsions occur

after deliverj', the author suggests that pernocton should be given in place of the

chloroform-chloral hydrate routine recommended by StroganoiT. This will avoid

damage to the heart.

J. P. Greenhilu



THE USE OF PITUITRIN INTRAVENOUSLY IN, THE
THIRD STAGE OF LABOR

John B. Pastore, M.D., New York, N. Y.

(From the Department of Obstetrics and Gynecology, Cornell University Medical

College and the New Yorlc Hospital)

S
INCE the inti’oduetion of pituitrin iu obstetrics by Blair-Bell in

1909, no other drug has been exploited so extensively in this field

of medicine. Each wave of enthusiasm has been followed by a similar

period of adverse criticism, when many of the salient facts regarding

its use were disregarded. During the past few years the intravenous

use of pituitrin has again become prevalent; it may be well at this

time to review its development.

In 1910 Foges and Hofstatter used pituitrin intravenously in two cases and ob-

served that its action was quicker and more pronounced than wlien injected intra-

muscularly. It remained, however, for Hofbauer to discover the value of the drug

in the treatment of postpartum hemorrhage, although in his original work he used

it in the first and second stages of labor. He observed that the tetanic contrac-

tions usually occurred within a few seconds, but assumed a more normal course after

several minutes had elapsed. In one of liis papers, published in 1912, Hofbauer

described the symptoms of what we now call pituitrin reaction. He often observed

“pallor or slight cyanosis of the face, sweating, feeling of uneasiness or apprehen-

sion and apathy of the patient in labor." He furthermore reported satisfactory

results in cesarean sections.

Continuing the work of Hofbauer, Sachs in 1914 and later in 1917, observed

excellent results with this form of therapy during tlie third stage of labor, par-

ticularly in 12 cases of atony of the uterus. He was the first to suggest that

hypertension might bo a contraindication of its use, and in view of the criticism that

marked relaxation followed the strong contractions, Sachs recommended that ergot

be gpven before the action of pituitrin wore off. In spite of the fact that pituitrin

was used intravenously both before and after the expression of the placenta, he

noticed no ill effects. In fact, in 1917, he concluded that there was no other method

which gave so prompt and sure an action as intravenous pituitrin.

The continued use of intravenous pituitrin met considerable opposition on the

basis of animal experimentations and the strong influence of Stoeckcl who, in

objected to its routine use because of the supposed relaxation following its .specific

action. However, in 192G Zorn recommended the use of this drug not only in the

diagnosis of late ectopic pregnancy- but also in outlining myomatous nodules^ ui

the pregnant uterus. Sloreover, he employed it as an aid in leaching palpation

to student.s, and suggested its use in ruptured uteri to control the bleeding from

the smaller vessels, He never observed a case of incarcerated placenta.

In this country the use of pituitrin has been restricted to the third stage, mostly

tlirougli the influence of the late .1. Whitridge Williams. At the suggestion of Ho

baiicr, pituitrin has been used intr.avenously with good results since 1920 in Hr.

Williams’ clinic at the Johns Hopkins Ho.spitnl. Its use, however, has been limitei

to the pferiod follo^ving the expression of the placenta.

280
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Alden. reported its use in the Boston Lying-In Hospital in 1933. He observed

that the incidence of pituitrin reaction was greater when the patient had received

pituitrin intramuscularly prior to the injection intravenously. Both he and Jackson,

who discussed liis paper, were convinced that its use had greatly decreased tlie inci-

dence of packing. Alden felt that the pituitrin should be diluted with normal

saline so that it can be given slowly.

Bolder and Bedes, agreeing with Stoeckel that tamponade of the uterus increased

the mortality at least 100 per cent, reported a series of 200 cases in which they

carried out manual exploration of the uterus, following the expression of the

placenta, combined with 1 c.c. of pituitrin given intravenously. Their morbidity

was slightly over 10 per cent with no mortalities.

The most recent and careful investigation was carried out by two Italians,

Debiasi and Eomussi, and reported in January, 1935. Using the Frey hysteogram,

they found that the marked tetanic contractions occurred immediately after the

injection and lasted from two to seven minutes. During the next seven to fifteen

minutes, slight variations in contraction and relaxation were noted, but following

this period the contractions became regular as in the normal cases. In their series

of 54: cases they had 6 failures and 3 poor results, but they were able to explain

these satisfactorily on the basis of other findings. They felt that intravenous

pituitrin had no value in cases of placenta previa, since the bleeding was from the

lower uterine segment which is not contractile. Because of the feeling of Poiche,

Claude, Porak and Eoulieu that pituitrin disturbs the conductive sj'stem of the

heart and may cause complete dissociation, these investigators followed four of their

cases with electrocardiograms, but could not substantiate such an observation, al-

though they recommended that only 0.5 c.c. be used in cases with myocardial disease.

Only one possible mild reaction was noted in all these cases.

More recently Baron has given 1 minim of pituitrin intravenously for induction

of labor. He apparently obtained good results, although marked tetanic contrac-

tions with the loss of the fetal heart for periods as long as six minutes were often

observed.

The present study consists of 96 cases of postpartum hemorrhage in

Avhich intravenous pituitrin was employed. It covers the period from

September, 1934, to October, 1935, and does not include cases of cesa-

rean section, although pituitrin intravenously is used routinely in

these cases. The blood loss was measured by the method recently

desci’ibed by the author. For years we have arbitrarily taken 600 c.c,

as the dividing line between noi'mal and abnormal bleeding. However,

because it has been shown by the author and other observers that the

blood loss increases with the weight of the patient, and that con-

versely, the seriousness of the hemorrhage decreases with the weight

of the patient, it Avould be better, from a prognostic and comparative

standpoint, to express the blood loss in terms of the body^ weight. At
the present time a detailed study is being conducted along these lines

and the results will be presented in the near future.

Since the opening of the “Woman’s Clinic in September, 1932, pitu-

itrin has been used intravenously in varying dosage. During this

period, the dosage has been gradually i-edueed from 0.5 c.c. to 1.5

minims of surgical pituitrin (Units 20) diluted in 2.5 c.c. of normal

saline. We feel that the smaller doses have the same therapeutic

effect with a somewhat lower incidence of pituitrin reaction and that
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the dilution makes it possible to give the medication slowly. For con-

venience and readiness we have found it advisable to have this dilu-

tion reads'- in the delivery rooms at all times. It is prepared daily by

adding 1 c.c. of pituitrin to 24 c.e. of normal saline in a sterile flask

sealed with a vaccine stopper. The required amount can be with-

draivn quickly and with safety. We have not noted any deteriorating

effect or increase in the incidence of pituitrin reaction.

In Table I the 96 cases are analyzed as to the cause of bleeding and

the results obtained. Obviously the best results were obtained in the

Table I

DIAGNOSIS CASES
GOOD

CONTRACTION

CONTROL
OF

BLEEDING

reaction

Atony 22 22 20 1

Partial separation of tlie

placenta 14 14 14 1

Perineal and vaginal lacerations 12 12 5 0

Prolapse of uterus 14 13 2 1

JDsmanagement, hemorrhage
with placenta 13 11 4 0

Cervical lacerations 5 5 0 1

Myomata uteri 4 3 2 1

Placenta previa, marginal
low implantation 4 4 3 0

Premature separation of the
placenta 3 3 3 0

Retained placental tissue or
membranes 3 3 0 , 0

0Partial inversion of the uterus 2 1 1

Total 96 91 54 5

eases of true atony. There were two failures in this grouj), in one o

which there was a question of prolapse of the fundus, since the bleed-

ing stopped during packing when the uterus was brought up into the

abdomen; and in the other, the patient had had a former cesarean

section and the bleeding was possibly from the site of the previous

utei’ine incision, since the fundus was well contracted. In the gioup

in wliich the bleeding was due to partial separation of the placenta,

the results were excellent but not necessarily due to the action of

pituitrin. In tliese cases the bleeding occurred before the expression

of the placenta, and following its removal, either manually, as was

done in six cases, or spontaneously, the bleeding stopped, > and the

pituitrin was given more or less routinely because of the extent of the

hemorrhage. The same is true in the cases of mild premature separa-

tion, although there was no evidence of excessive bleeding or atony-

Only one case of marginal placenta previa is included, since the more

severe types are usually treated by cesarean section. The other three

cases are of low implaulation of the placenta, according to the clinic.!

history and the findings in the placentas. In all of these cases pituitrin

intravenously had good re.sults.



pastore: pituitrin in third stage of labor 283

In tlie other cases, the intravenous pituitrin was helpful onlj’' so far

as it controlled the bleeding due to atony associated with the main

cause of bleeding. There was only 50 per cent success in the cases of

myomata uteri. In one of these, packing was resorted to, and in an-

other there was a secondary hemorrhage which required transfusions

but no packing. The location of the myomas is probably responsible

for this variation. One of the cases of partial inversion was a private

patient and the condition was noticed several minutes after the pa-

tient had received pituitrin intravenously. This was corrected by

packing. The other case of partial inversion occurred ten minutes

after the expression of the placenta while clots were being expressed.

This patient received pituitrin intravenously at that time and the in-

version corrected itself without packing.

Notwithstanding the investigation of Debiasi and Romussi, one

should realize the possibility of relaxation after the strong tetanic

contraction, and ergot or other ox3docies should be given. In one of

our eases pituitrin alone was used intravenousljq and five hours after

delivery there was a secondary hemorrhage of 500 c.e. and evidence of

mild shock. Such bleeding could have been prevented by the adminis-

tration of other stimulants in addition to the pituitrin intravenously.

In five of our eases there was a pituitrin reaction, as manifested bj’’

c^mnosis, disturbance of the pulse rate, and appearance of shock. In

one case a brad^mardia of 40 was noted, Avhile in the others a tachy-

cardia was the prominent feature. While most of tliese reactions were
mild and temporaiy, serious consequences ma}’’ result, as was shown
in one of the cases. This patient died a short time after delivery, and
since the cause of death has not been definitelj’- determined, it is con-

ceivable that it was due to pituitrin given intravenousljL A resume
of the clinical histoiy is as follows:

Tlie patient was tliirtj'-ninc years of age and had liad two miscarriages but no
full-term pregnancies. She presented herself to the gjmecologie clinic with the
history of amenorrhea of four months’ duration. The diagnosis of pregnancy com-
plicated by myomata uteri was made, and because of a systolic murmur over the
apex, she was subsequently examined by the cardiac consultant who ruled out
the possibility of cardiac disease. She was followed in the dystocia clinic for
several months and during that time the myomatous nodule, which was about 9 cm.
in diameter and completely filling the culdcsac during the early months of pregnancy,
had risen into the abdomen. The pelvis was measured as normal. The patient was
admitted to the hospital in mild labor on Jan. 28, 1935. At that time there was
no evidence of disproportion, the fetal head being just above the spines. .tVfter a
labor of twenty-six hours, with a second stage of fifteen minutes, the patient

was delivered by midforceps because of fetal distress, the fetal heartbeat being

80 per minute. Up to this time the patient’s condition had remained good, the pulse

and respirations being normal. There was no evidence of cardiac failure. The
placenta was expressed five minutes later without difficulty. Following this, there

was some bleeding from the episiotomy but none from the uterus. Because of the

diagnosis of myomata uteri, 1.5 minims of pituitrin were given intravenously.

Two minutes later, the blood loss being 400 c.c., the patient began to show evidence
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of shock. The pulse was of poor quality and ranged around 160. There was

cyanosis of the face and the blood pressure could not be obtained. Intravenous

glucose (10 per cent) was given and her condition improved, the systolic pressure

being 90. Believing that this reaction was duo to shock, and since there was

still slight bleeding from the episiotoray, 1 c.c. of pituitrin was given intra-

muscularly thirty-three minutes after the intravenous injection. Five minutes

later the patient's condition suddenly became worse. The respirations became

shallow, the blood pressure could not be obtained, and frothy bloody sputum

appeared at the mouth. In spite of caffeine, adrenalin, and atropine the respira-

tions ceased ten minutes later. The impression at the time was cardiac failure

with pulmonary edema. The total blood loss was measured as 700 c.c. An

autopsy was not obtained.

The significant facts in this ease are: (1) The intravenous pituitrin

was given prophylactically, since there "^vas no atony or uterine bleed-

ing, and (2) eiudenee of shock appeared after each of the injections.

Although this is not a clear-cut case of death due to pituitrin reac-

tion, it should impress upon us the fact that any medication which

produces a generalized reaction, however mild and temporary it may

be, might in some eases produce serious and lasting effects.

The cause of these reactions is not yet clear. In this series, most

of the patients had received pituitrin intramuscularly prior to the

intravenous injection, and this may account for the high incidence

of reactions. Moreover, in our own experience, pituitrin reactions are

seldom noticed in eases of cesarean sections where general anesthesia

is used. These observations support the theorj'’ of Alden that pituitrin

reactions are manifestations of sensitivity to the drug. For that

reason we are employing, at the present time, an equivalent amount

of pitocin which is protein-free.

Table I shows that pituitrin was given intravenously in practically

all types of bleeding. It was of no therapeutic value in 42 of the 96

cases. This is due to the prevailing impression that most of the post-

partum hemorrhages are due to atony of the uterus. In fact only 23

per cent of the hemorrhages in this series, and 9 per cent in a series

previously studied, Avere due to this cause. E^mry physician should

be familiar Avith all the causes of bleeding in each of the thi’ce phases

of the third stage. Partial separation of the placenta, cerAUcal lacera-

tions, and episiotomies or perineal lacerations are the most frequent

causes of bleeding before the expression of the placenta. Excessive

bleeding Avith the expression of the placenta is due to faulty manage-

ment of the third stage of labor. PolloAAung the expression, atonj,

prolapse of the fundus, and cerAucal and perineal lacerations are the

most frequent factors in the production of excessive blood loss. With

such knOAA'ledge, the suitable therapy can be instituted immediately-

If atony is present, and this can be determined quickly, it is useless to

attempt to control the bleeding with intramuscular injections of

pituitrin or ergot since they require four to five minutes to act. In-

traA’cnous therapy .should be instituted at once. Of course, permanent



PASTORE: PITUITEIN IN THIRD STAGE OP LABOR 285

advancement along this line will be made only when we discover the

causes of atony and thereby eliminate them. More extensive re-

searches in the field of analgesia and anesthesia are necessary.

Another factor which is increasing the blood loss is the tendency to

wait ten or fifteen minutes before attempting to express the placenta.

Such a practice must he condemned, for the placenta should he ex-

pressed as soon as it is separated, regardless of the time elapsing be-

tween the delivery and the expression. Such a delay will only lead to

the formation of clots behind the placenta and subsequent atony of

the uterus. We must appreciate this point, as was so well stated by

one of our internes in explaining a hemorrhage due to this cause:

“At the time it did not seem rational that the placenta had separated

immediately following the deliveiy of the child.
''

CONCLUSIONS

1. From the literature and our own experience, intravenous pituitrin

in the third stage of labor is reliable, quick, and intense in its action.

It is specific for atony of the uterus only.

2. One and a half minims of surgical pituitrin (Units 20), diluted in

2.5 c.c. of normal saline, are used in this clinic. This dilution makes

it possible to give the medication slowly.

3. Eeactions were noted in 5 of the 96 cases. In one of them it may
have been responsible for the death of the patient.

4. Intravenous pituitrin should not he used indiscriminately, but

only in the cases of atony of the uterus. In these cases it should he

given as soon as the diagnosis is made. Intramuscular injections of

pituiti’in or other oxytocics are useless in the control of atony because

they require four to five minutes to produce the desired effect.

5. Atony of the uterus is not the only cause of postpartum hemor-
rhage. It was responsible for only 23 per cent of the hemorrhages in

this series. A knowledge of the management of the third stage and
of the other causes of excessive blood loss is indispensable.
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FETAL HEART DILATATION; PULMONARY CONGESTION

AND PULMONARY EDEIMA NEONATORUM;
‘

‘ CONGENITAL PNEUMONIA ’
’

;
ASPHYXIA*

Morris Leff, M.D., New York, N. Y.

U P TO quite recently, asphyxia was considered the main cause of

death of the fetus in utero and of the stillborn. The seat of the

trouble was believed to be primarily in the respiratory system. All

efforts were therefore concentrated on getting air into the child’s lungs,

and drastic methods were used which were frequently injurious. Yeiy

little consideration was given to the underlying causes that interfered

with the proper functioning of the respiratory apparatus.

With the performance of more frequent autopsies, it has become evi-

dent that asphyxia is not the primary or underlying cause of death of

the fetus in most eases, but that asphyxia is secondary to other condi-

tions. Injuries to the fetus, in which cerebral hemorrhage is the mam

lesion, were found to be the most frequent cause of asphyxia and the

death of the fetus. But there still remain a great number of unex-

plained or wrongly interpreted cases of fetal and neonatal deaths.

When the fetus dies before birth from compression of the cord, the

separation of the placenta or from any other cause, it is believed that,

due to the increase of COo, the fetus first malces an effort to breathe, and

as respiration is impossible, it is asphj’xiated. But that is not necessarily

the waj’- deatli occurs, for the accompanying decrease in oxygen,

anoxemia, depresses the vital centers, and the fetus dies, in most cases,

without the respiratory center being stimulated to action and without

the fetus making any attempts at respiration. These deaths, therefore,

cannot be designated as due to asphj^xia.

Atelectasis as a cause of neonatal death is, I believe, grossly exag-

gerated. Infants, the same as adults, can live with a considerable portion

of their lungs collapsed. Atelectasis as a primary condition occurs rather

infrcquenll)’.

.Tolinson nnd Meyer state: “It should be recognized that in all cases atelcctasii'

is secondary to some primaiy cause.” The real cause of death is the priinar.'

condition. When on autop.sy a baby shows atelectasis, wo .should determine further

what lesion prevented the lungs from e.xp.anding. The term atelectasis as a cause

of death is used mostly to cover up unknown causes.

The re.spinitory apparatus does not function during intrauterine life-

It is fully developed at about seven months, but lies dormant until the

time comes for it to be set in motion by the proper stimulus. When the

baby is born, the placenta separates immediately, and the consequent

1 at a iiiC'ctinR: of llio Section of Obstetrics and Gynccolofo' nl Xc" lari
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increase of COg in the placental-fetal circulation together with the ex-

ternal sldn irritation stimulate the respiratory apparatus so that the

baby breathes. When respiration is delayed or when the infant fails to

breathe, the assumption is that the respiratory apparatus is at fault and
the condition is designated as asphyxia. But as the respiratory

apparatus does not function intrauterine, it is not subjected to any
strain and is, therefore, not likely to be out of order. Wlien it fails to

react, it is due to a lesion in some vital stnicture or to a failure of the

proper stimulus to reach the respiratorj’^ center. As the stimulus to the

respiratory center comes through the circulation, it is to the circulatory

system that we must give our attention and determine the factors that

disturb it.’

In a previous paper entitled, "The Slowing of the Fetal Heart and Its

Relation to the Fetal-Placental Circulation,” I indicated that the slow-

ing of the fetal heart is not due to an increase of COo, which is supposed

to stimulate the vagus, but that it is produced directly by the contraction

of the uterus, compressing the placenta and forcing a variable amount

of blood out of the placenta into the fetus. This increases the volume

of blood in the fetus and raises the arterial and venous tension in the

fetal circulation. Tliis increased tension produces the slowing of the

fetal heart (Figs. 1 and 2). The increased volume of blood and in-

creased tension produce a syndrome, of which the slowing of the fetal

heart is one of the earlj’- manifestations. The sjmdrome includes, in

addition to the slowing of the fetal heart, the passing of meconium,

the stopping of the heart, hemorrhages in the fetal organs, death of the

fetus at the onset of labor, and other manifestations.

The increased tension in tiie fetal-placcntal circulation also produces

congestion and hemorrhage in the placenta itself. This accounts for the

lesions recently described by Goodall, which he found in two-thirds of

the placentas examined.

The overloading of the circulation also directly overloads the fetal

heart. The auricles and ventricles are overfilled with blood, the heart

becomes distended and dilated, it is prevented from contracting, and

therefore ceases to function. Consequently a condition of acute cardiac

dilatation occurs in the fetus.

When the overloading of the circulation occurs with the last one or two

labor pains, and the baby is delivered, the baby's heart will .still be over-

loaded and dilated. Wlien the infant starts breathing and the lungs

expand, there is a stasis in the pulmonarv' circulation due to the dilated

heart, and as a result of it, pulmonary conge.stion occurs. This is made
evident by crepitant rfiles which can be heard over the chest. The I’alcs

will vary in extent depending upon the degree of conge.stion.

When the overloading of the lieart is more severe, particularly in

those cases where the fetal heart rate had dropped so low that it had

hoeu necessary to deliver the baby quickly, tlie dilatation of the heart is
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greater, the pulmonary stasis is more severe, so that besides the con-

gestion there occurs a pulmonary edema. This is evidenced by bubbling

rales over the entire chest, with considerable quantities of serum in the

mouth and throat.

These physical signs were ascertained by listening to the cliest with

a (sterile) stethoscope as soon as the babies were bom. When the baby

is delivered it is held up by its legs for a few seconds, until it takes

one or two good breaths, and to permit the contents of the moutli and

throat to drain out. It is then laid down and the chest is auscultated.

In the great majority of cases the normal breath sounds with the norniai

heart sounds can be heard, but ivhere there has oecuiTcd some ciu-

ban’assmeut of the circulation, as evidenced by the slowing of the
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fetal heart, we get the signs of pulmonary congestion, and less fre-

quently the signs of pulmonary edema.

As the heart regains its tone, the congestion and edema clear up and

the sounds become normal. I have not as yet used any medication for

this condition. It might be advisable to treat the condition as we usually

do cases of cardiac dilatation with pulmonary edema.

With the pulmonary congestion and pubnonaiy edema, there may also

take place, due to the increased tension in the circulation, rupture of the

Pie. 2.—The fetal-placental circulation durine a stronp uterine contraction. The
placenta Is compressed and blood is forced out of the placenta into the fetus. The
dark shading represents the increased tension in the circulation, 'witli the blood
vessels distended, the heart dilated, and the organs congested.

blood vessels in the lungs with' the bringing up of fresh blood. The
condition then becomes much more serious.

We should give some consideration to the possible damage that the

heart may sustain from such intrauterine cardiac dilatation. If the

baby survives we must consider whether the heart recuperates entirely

or whether it i-emains permanently weakened. It is possible that the
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shortness of breath of some children and their inability to exert them-

selves, which may be associated with poor heart tones, are the result of

this cardiac strain at the very beginning of life. This condition of the

heart warrants further study.

As the baby is held up by its legs with the head down, aU the contents

of the bronchi, trachea, throat, and mouth should run out. But fre-

quently serum and mucus accumulate in the throat again. It has been

rather puzzling how to account for the source of this mucus. It has al-

ways been assumed when the infant’s chest is “full of mucus” that it

had swallowed or rather aspirated the mucus in its passage through the

birth canal. But that is not so, as in head presentations we Imow that

the baby does not breathe until the head has left the vagina. It had

to be presumed that it swallowed this mucus when no other explanation

was forthcoming. It is my belief that the “mucus” in the chest is not

aspirated, but that it is the amniotic fluid normally present m the

respiratorj’- tract, and the serum of pulmonaiy congestion or pulmonary

edema caused bj^ the dilatation of the fetal heart. When the infant’s

mouth and throat continue to fiU up with serum, crepitant or hiihhling

rales can be heard in the chest; and conversely as long as these rales are

present the infant continues bringing up serum from the lungs.

In considering the trachea and bronchi in the fetus, one gets the im-

pression from textbooks and the literature that in the fetus they arc

empty and do not contain anything. A consideration of the anatomy

of these stnietures will show that this is not possible. The trachea

and bronchi have cartilaginous rings in their walls which hold them

open and prevent them from collapsing. Any cavity whose walls camiol

be approximated must hold something, it cannot remain a vacuum. In

the Avorld at large all so-called empty’^ spaces are filled with air, but as

there is no air intrauterine when the membranes are intact, the trachea,

bronchi, and bronchioles must be filled with whatever substance thal

surrounds them. Therefore, these cavities in the fetus must be fiUed with

amniotic fluid. As respiration does not take place intrauterine, there is

nothing unphysiologic or objectionable in having aimiiotie fluid oeexqA-

ing these spaces. The amniotic fluid fills all the open cavities in the

fetus, sueli as the extenial car, the nose, mouth, throat, traciica, and

bronchi. The amniotic fluid docs not normally enter the lungs, as the

lungs are collapsed, although it is po.ssible that amniotic fluid does ])eno-

trate some of the pi’oximal alveoli.

When the membranes nipture and the amniotic fluid escapes, an

entci-s the uterine cavity. The amniotic fluid then can ran out of the

bronchi, the trachea, and mouth, and can be replaced by air. This occui's

in head presentations, but in bi’cech presentations, as the head is ''ll

iiighcr level than the trachea, the .amniotic fluid cannot drain out, not

until at the time of delivery, wlicn the body is raised above the level

of the head.
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A number of observers have described a condition -wbicb they have

found at autopsy in the lungs of stillborn infants, and in those that have

died soon after birth, as congenital pneumonia. Some of the later papers

on tlie subject are by Johnson and Meyer, Parber and Smith, Kalder,

and "Warwick.

It is believed that this form of pneumonia starts during intrauterine

life and is produced either by bacteria or amniotic fluid or both. But

all the obsen^ers of this condition find difficulty hi explaining how bac-

teria could get into the fetus to cause the pneumonia. Also, to account

for the fact that bacteria were found in onlj* a small percentage of the

eases, and only in those babies that lived for some time or in which the

autopsy was not done promptly. The theory that amniotic fluid by

chemical irritation may be the cause of these pneumonias is assumed

because the bacterial cause fails to satisfactorily account for the condi-

tion. Clinicallj’’, the infants do not have any fever and do not show

physical signs or symptoms of pneumonia. Pathologically, on gross

examination the lungs do not suggest pneumonia, there is no pleuritis,

the lesions are always bilateral, and resemble hemorrhage, and atelectasis

with congestion. The diagnosis of pneumonia is made entirely on the

microscopic findings.

It is my belief that this pathologic condition is not pneumonia in

most of the cases so considered. The condition is a pulmonarj’- conges-

tion, pulmonary edema, and pulmonary hemorrhage, produced by the

overloading of the fetal circulation in the manner already explained

above. This condition may be associated Avith fetal heart dilatation,

or with hemorrhage in the brain or other organs. The amniotic fluid

that is found at autopsy in these “congenital pneumonias” comes from
the trachea and bronchi which, as indicated above, normally occupies

these cavities. As the condition is not pneumonia, there is, therefore,

no need of trying to explain its exciting cause by bacteria or by
amniotic fluid irritation.

It occasionally happens that a baby delivered by cesarean section and
not. subjected to unsuccessful attempts at deliver^’- or to a prolonged

labor is, for no apparent reason, stillborn. The death of the baby may
be due to the practice of some operators of ordering the intramuscular

injection of an ergot preparation, while they are sciaibbing up, or the

injection of pituitrin at the start of the operation, in order to have the

uterus contract .sooner and lessen the bleeding. But apparently little

consideration is given to the effect these injections can have on the fetus

in the meantime. The ergot or pituitrin in some cases causes a tetanic

coni ract ion of the uterus, which compre.sses the placenta and forces

blood out of tlic placenta into the fetus, thereby overloading tlic fetal

circulation, and stopping the fetal heart or causing hemorrhages in the

vital organs and death of the fetus.
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The authors of the papers on “congenital pneumonia” mention cases

Avhich were delivered by cesarean section and were stillborn, and on

autopsy they found lesions in the lungs which they assumed to be pneu-

monia, This was accompanied in some eases by hemorrhages in other

organs. They are at a loss to explain how the pneumonia occurred. As

indicated above, these lesions are not pneumonia but congestion and

liemorrhage, and death was caused by the overloading of the fetal

circulation.

Another cause of fetal death during cesarean section is due to the

excess loss of blood from the fetus. In incising the uterus, the placenta

is often cut through and blood escapes from the placenta and conse-

quently from the fetus. While a variable amount of blood can escape

from the placenta without aity serious effect on the fetus, we cannot

judge the amount that the fetus is losing or how much loss it can stand

Avithout serious consequences, A fatal exsanguination may occur in a

very short time. If the incision in the placenta happens to be near the

insertion of the cord, the bleeding will come directly from the fetus and

the fetus will succumb sooner. It is, therefore, advisable, Avhcn the

placenta is cut into, to search for the cord and clamp it immediately

before delivering the baby.

As a rule, respiration is delayed longer in cesarean babies than in

those delivered from beloAV. The reason for this is, I believe, because of

the loss of blood from the incised placenta, an anemia is produced in

the fetus, Avhich delays the stimulation of the respiratory center. Also

after forceps delivery the baby does not breathe as promptly as it does

in spontaneous deliveries. In a spontaneous delivery’', the contraction

of the uterus forces the baby' out, and at the same time forces blood from

the placenta into the fetus
;
the respiratory' center, therefore, receives

an abundant supply' of blood and is promptly' stimulated. In forceps

deliveiy and in cesarean section, the uterus is not sufficiently' contracted

while the baby' is being extracted, so that the placenta is not compressed

and the baby' thereby' gets less blood in its s.vstem and this delays the

stimulation of the respiratory center.

As the circulatory' sy'slem play's such an important role in the Avelfare

of the fetus, the necessity' of constantly' watching the fetal heart is

evident. During the second stage of labor, it is not sufficient to listen to

the fetal heaii; occasionally', but it is necessary' to watch the fetal heart

rate constantly. Toward the end of the second .stage it is absolutely

essential that the fetal heart be auscultated after each and every' pain.

Babies are frequently' lost AA’ith the last one or two labor pains. When

the head is on the perineum and the uterine contractions are strong, the

fetal circulation is then under the greatest tension and the fetal heart

may be dangerously embarrassed. Babies are thereby lost in the last

few minutes of delivery. Holding the head bach for any' length of time

to protect the perineum is not good practice, as it does not save the
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perineum and endangers the child. An episiotoiny done at this stage

is of greater advantage to the perineum and a relief to the baby.

"With the "writer’s hea\w-weighted stethoscope the nurse can easily

auscultate the fetal heart while the woman is on the delivery table,

witliout disturbing the sterile drapes. AVlien the fetal heartbeat remains

normal until the end of the delivery, the baby is bound to be in good

condition when it is delivered and will not need resuscitation. The most

important part in the treatment of asphyxia neonatorum is its preven-

tion; and that can be accomplished by watching the fetal heart con-

stantly, and avoiding injuiy to the baby during delivery.

When the baby is boi*n, it should be held up by its legs with its head

dovm. This is the best means of haiung the amniotic fluid drain out of

the baby’s mouth, throat, trachea, and bronchi. This allows gravity to

clear out all the passages. Suction with a catheter cannot clear out the

trachea or bronchi as effectively as gravity. While the child is in the

inverted position, the lower jaw is compressed against the upper jaw, and

with outward pressure from the neck to the chin the contents of the

mouth are expelled.

When the baby is held in the inverted position, more blood goes to

the medulla and stimulates the respiratory center sooner. I find that

babies breathe sooner if they are held in the inverted position than when

they are laid domi as soon as delivered.

As stated above, when the fetal heart rate has been good and the

baby is not injured, the baby should breathe in a few seconds after it is

bom. When it fails to breathe, the child .should receive immediate

attention. All violent methods, rough handling, and cold plunges arc

condemned. But we cannot leiive the baby alone entirely with the hope

that it will start breathing. At birth the baby is in a state of apnea,

with the accumulation of CO2, the hypercapnia stimulates the respira-

tory center. But while COo is accumulating and the baby does not

breathe, there occurs at the same time a diminution of oxygen, producing

a state of anoxemia. This anoxemia can in the meantime depress the

medulla to such an extent that the COo will fail to stimulate it to action.

For that reason it is not ad^^sable to wait any length of time before

getting the baby to breathe. Delayed res]iiration or improjicr heart ac-

tion causing a stasis in the cii’culation at biiih may .so interfere with the

proper oxygenation of the vital centers and the brain as a whole, that

they may become damaged in a very short time. Anoxemia is a danger-

ous condition, especially for the immature brain cells of the ncAvbom.

As Haldane says. “Anoxemia not only slops the machine but wrecks

the machinery.” It. is possible that the child may suffer pennanent

damage as a re.sult of the temporaiy anoxemia. The retarded mentality

of some childiTii, coming from intelligent parents, may be due, aside

from other causes, to damage to the brain sustained at the time of birth

from anoxemia.
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In order to avoid delay in respiration, if the baby fails to breathe

spontaneously and promptly, mouth to mouth respiration should be used.

I prefer this method to any other, as it is immediately available and is

most effective. The baby should be kept •warm during the procedure. I

consider the time element an important factor. With this method a

heart that is hardly perceptible or very slow commences to beat forcibly

and more rapidly. While if we wait for other means of resuscitation,

the heart may stop entirely in the meantime.

SUMMARY

1. Asphy'^xia as a cause of fetal and neonatal death is usually sec-

ondary to some other lesion; as a primary cause it occurs rather infre-

quently.

2. Death of the fetus intrauterine is not produced through asphyxia

but directly from anoxemia.

3. Atelectasis as a primary cause of death occurs rarely, it is mostly

secondary to, and associated with, other lesions.

4. It is the circulatory system that is most frequently involved in the

death of the fetus.

5. The contraction of the uterus compresses the placenta and forces

blood out of the placenta into the fetus and overloads the fetal circula-

tion. This produces a syndrome, which includes the slowing of the fetal

heart, the passing of meconium, the stopping of the fetal heart, hemor-

rhages in the fetal organs, death of the fetus at the onset of labor; and

fetal heart dilatation, which in turn causes pulmonary congestion and

pulmonary edema neonatorum.

6. When the baby’s chest is “full of mucus” it is due to pulmonary

congestion and pulmonary edema, and only occasionally to aspiration.

7. The trachea and bronchi of the fetus are not empty, but are'fiHed

with amniotic fluid.

S. “Congenital pneumonia” cannot be considered as an entity, the

pathologic findings are due to pulmonary congestion, pulmonary edema,

and pulmonary hemorrhages.

9. In cesarean section, death of the fetus may’- be due to the overload-

ing of the fetal circulation from the use of pituitrin or ergot. Also from

the excess loss of blood from the incised placenta.

10. Delayed re.spiralion at birth produces anoxemia which ma.v cause

damage fo the brain.
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AN OPERATION TO CORRECT GENITAL PROLAPSE
FOLLOWING VAGINAL PANHYSTERECTOMY^’

Leo Bradt, M.D., P.A.C.S., Baltimore, Md,

There is still considerable difference of opinion as to wbicli is the

best operative procedure in the treatment of complete uterine pro-

lapse. Some routinely emplo}'" the Mayo operation, which has as one

of its important steps the vaginal removal of the entire uterus. One
advantage of this operation is that the possibility that the patient may
develop a uterine carcinoma in later life is entirely eliminated. On the

other hand, another group of g3nieeologists prefer the Watkin’s inter-

position operation, or vaginal fixation as it is sometimes called, for

cases of prolapsus uteri and reserve the vaginal panh3’’stereetom3
’' for

those patients who have in addition to the prolapse other pathologic

conditions in the uterus, such as small fibroids.

An interposition operation is easier to perform and less shocking

than a vaginal panhysterectomy, but the main reason for mj-- own

preference for the former operation is that it has yielded such excel-

lent results. In 1926 I reported a series of 60 patients with uterine

prolapse operated upon by Cullen and myself and studied post-

operativeljL One woman had a return of the ej’stoeele after being well

for ten years. In the other 59, all of Avhom were traced, the interposi-

tion operation apparentlj'^ permanenth’’ cured the prolapse. Everett"

reported a postoperative stud}^ of the cases operated upon at the Johns

Hopkins Hospital for uterine procidentia and compared the results

obtained bj’^ the interposition operation with those following vaginal

panhystereetomjL He concluded that the Watkin’s interposition op-

eration is the procedure of choice for the treatment of prolapse of the

uterus in women past the menopause.

The interposition operation certainly has this one most important

advantage over a vaginal panhj’-sterectomy, namelj^ that "when failure

occurs a much more serious condition develops when the uterus lias

been removed. When an interposition fails, there is usuallj^ merelj^ a

return of the cj’stoeele or reetocele and a simple plastic operation will

correct the condition; and even if the uterus comes down, one can
still ivy the interposition operation again, suturing the fundus of the

uterus to the periosteum of the sjunpln-sis as recommended b\- George
Gray Ward.
On the other hand, when a genital prolapse develops after a pan-

hysterectomy, a condition results which is more difficult to correct.

•Kcatl before the B.alUinore Obstetrical and Gynecological Society on February 15,
lu3fl.

£95
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In fact some gynecologists feel that no satisfactory operative teclmic

has yet been worked out for curing such a prolapse. The anterior and

posterior vaginal Avails roll out and become lengthened, and before

long a true hernia of the pehds deA^elops. Probably a eolpeetomy has

been the operation most frequently performed for genital prolapse

after a panhysterectomy, but it is difficult to carry out properly and

if successful the sexual life of the AAmman comes to an end.

Pifr. 1.—Sliow.s the pcnital prolapse. TIic scar from the previous operation (u

vaginal panhysterectomy) can be plainly seen.

One year ago I liad tlie oiiporlunily of operating upon a patient

Avitli a marked genital prolapse folloAving A'aginal panhysterecloniA

.

The condition was entirely eoiTected by the opeiMtion. The Avonian

now has no urinary symptoms and the bladder has a capacity

500 c.e. ^Moreover she has been left Avith a A'agina of normal length

and diameter so that sexual relations are possible. The operation

Iterformed on this jtatient, while not demonsti’ating any entirely ncAV

jirineiples, <loes bring out certain modifications in technic Avliich, I

believe, have not been previously reported.
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A, M., aged fifty-eight, was admitted to St. Josepli's Hospital, Baltimore, May 3,

1935, complaining of vaginal prolapse. The family and general history were un-

important. The menstrual periods stopped at the age of fifty. The patient had had

three children. She had noticed for ten years that ‘^her womb came doTO.’’ She

had been operated upon in December, 1933, for uterine prolapse at one of the Balti-

more hospitals. IVhile in the hospital, she was found to have diabetes mellitus for

which insulin was prescribed. Within a few months after the operation the patient

again noticed that '^something came down.'^ She tried using a ring pessary but

this gave no relief. She decided to .submit to another operation and was admitted to

my service at St. Joseph’s Hospital. The general ifiiysical examination was es-

sentially normal. The urine showed a small amount of sugar which promptly dis-

appeared when the patient’s daih’ dose of insulin was slighth' increased. Pelvic

examination showed that there was a marked genital prolapse. When the patient

strained or stood up, the apex of the prolapse descended 10 cm. below the vaginal

orifice. There Avas fortunately no ulceration of tlie prolapsed tissues. The patient

Avas kept in bed scA-eral daj’s prior to operation, and daily vaginal douehe.« AA-ere given.

Tig'. 2.—^Tho vagina, is being- sutured to Oie lower part of the abdominal fascia.
This pusbe.s the bladder forward. The recti muscles are shoved hater.allj- as the
stitches arc Introduced through the peritoneum and fascia. It is to be noted that the
f^cia in the loAver part of the wound has not been diA'idcd, although the skin in-
cision goo.s all the As-ay doAvn to the symphy.'=l.s pubis. One of the elongated round
ligaments can bo seen on the left side of the picture.

Operation: Alay 14, 1935. The vagina aa'us first c.arefully scrubbed AA-ith soap,

alcohol, and ether, and tlicn painted AA'ith Scott’s solution. A midline incision

through the skin and fat Avas then matlc from a little bcloAV the umbilicus doAATi

to the syniphysis pubis. The fascia and jierittmcmn Avore divided in tlic upper half

of this incision but not in the lower half. An assistant Avith his finger in the vagina

then pushed the iwolapse upAvard until the Angina could be clearly identified by the

openitor. A Cameron light introduced from boloAv into the upi>er part of the vagina

f.ncilitatcd the identification of structures. The bladder itself h.ad hypertrophied

.as a re.>iult of being prolapsed for so many years. Three mcdium-siKcd br.aidcd silk

sutures Avcrc then introduced from aboA-e into the top of the vaginal vault AA-hich

had been pushed AipAvard by an assistant. These sutures Avere made to pass through

the peritoneum, to pass on either side medially to the recti muFeles Avliicli Avcrc

pushed laterally, .-iiid finally to pass thro-jgli and come out above the fascia of the
rei'ti muscles. The two ends of each of these sutures Avero then tie»l together above
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the fascia of the recti muscles. Tliis step in the operation fixed the vagina to the

anterior abdominal wall with three mattress . sutures. One of these sutures passed

directly through the midline and the other two were close to it. All were medial

to the inner borders of the recti muscles. When the operation was completed, the

knots lay above the fascia but below the skin and subcutaneous tissue. Two points

in technic should be emphasized. First, that tiiese sutures do not go through the

skin and, second, that thej- must be of nonabsorbable material. Tliey are per-

I-'iH". 3 .—Tlie vaprlna lias now been sewed to the peritoneum and rectus fascia. In
order to prevent the bladder from bulging- laterally around the vagina which does
not reach all the way aci'oss the pelvis, the elongated round ligaments are plicated
and sutured to the vagina. The drawing .shows this step in the operation completed
on the left .side.

Fig. 1.—.Show.s the position of the fixation sutures after they have been tied and
Indicates the .approximate ienptli of the shin and fascial inclslon.s. One of the fixation
.-iutures lie.s directly in the nildline and the other two .are close to the mldllnc. They
have all been brought through the peritoneum and f.a.scia nic<llnl to the rectu.‘f

nu)“cb‘.“.

innr.ent sutures and not to Jk- removed after a few weeks. In tlie.sn and several

other fealnres thi.« operation difi'ers from the one dp.scribcJ by Fraenkcl, in 1920,

find recommended by Jarcho in an article published in 392S.

In the fonner operation upon this patient the surgeon had follov.-cd the n.sual

pro»tedarc of sewing the round ligarnent.s back to the vaginal vault after he had

removf-d the As tlie genital prolapse developed after tho hysterectomy, the
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round ligaments -n-erc stretched and became lengthened. Now in the second opera-

tion, as the vaginal vault was drawn up, the round ligaments were also drawn up-

ward. On either side of the vagina, which was now fixed to the anterior abdominal

wall, the round ligaments appeared V-shaped. One leg of the V started at the place

at which the round ligament entered the peritoneal cavitj' from the inguinal canal,

and then dipped down into the pelvis for some distance. The round ligament finally

turned upward again ending as the top of the other log of the V at the point

whore the vagina was now attached to the abdominal wall. Of course, I do not

know whether or not the round ligaments w'ould always lengthen in cases of genital

prolapse in the way that they did in this case, but certainly this V-shaped formation

exhibited by both round ligaments was of definite help in operating upon this pa-

tient. For while it was evident that the fixation of the vagina to the anterior

abdominal wall would correct the vaginal prolapse, it appeared as if the hj^jer-

trophied bladder which noAv could not prolapse in the midline because of the

diaphragm which the vagina now formed in the midline, could still bulge laterally

around this diaphragm, but b}' employing the additional procedure of sewing the

two limbs of the V-shaped round ligaments together on either side and to the vagina,

those lateral openings were closed, thus helping to hold the bladder forward and

preventing it from getting around the vagina. After completing the abdominal op-

eration a perineorrhaphj' was performed. There was no necessity for performing

an anterior repair, as the abdominal operation had already entirely corrected the

cystocele.

The convalescence was uneventful, and she was discharged from the hospital on

the twenty-second day after operation. On examination nine months later there

was no evidence of any prolapse, cither anteriorly or posteriorly, and two fingers

could bo introduced into the vagina for 10 cm. without causing the patient any dis-

comfort. The bladder has a capacity of 500 c.c. The* patient has no urinary symp-

toms and no other complaints.
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According to the author, patients with toxemias of ))rcgiianey may be success-

fully treated by the oral administration of alkaline compound tablets, consisting

of potassium citrate, sodium bicarbonate, and calcium sodium lactate. Occasion-
ally it is necessary to give a single intravenous dose of calcium alone. Records of

5.3 patients so treated are given in tabular form, and a series of 131 patients,

treated by routine methods in .surrounding hospitals, used as controls. It is

claimed that acute cases nearly always show an immediate response to treatment
by an increased daily output of urine, a fall in the amount of albuminuria, lower-
ing of hypertension, and a disappearance of edema and other symptoms. The use
of an ordinary diet is advantageous. Fetal mortality is diminished because in-

duction of labor is not indicated as often in the tested group as in the controls;

2 per cent versus 66 per cent in the control series. The incidence of spontaneous
premature labor is lower in the treated group.

Vjxliam F. Men'geet.



TI-IE ]\IICROSCOPIC AND BACTERIOLOGIC STUDY OP URINE

OP OBSTETRIC PATIENTS

L. J. Harris, M.D., Toronto, Canada, and

Walter W. Herrjiann, jM.D., Iowa City, Ia.

(From ihc Departments of Obstetrics and Gynecology and- of Hygiene, Preventive

Medicine and Bacteriology, State Unwersity of Iowa)

F
requent difficulties in coi-relating clinical evidences of urinary

tract infection witli the urinary findings led to systematic study

of the cytologic and hacteriologie characteristics of the ui'ine in a

series of pregnant and puerperal women. Results of this study form

llie basis of this communication.

methods

One hundred and fifty women, admitted consecutively in the last month of preg-

nancy, and an equal number of puerperal patients were observed on the Obstetric

Wards of the University Ho.spitals. Urine specimens were drarni by catheter at any

convenient time during the last month of gestation. Postpartum specimens were

similarly obtained during the first ten days after delivery, usually on the ninth or

tenth day. The glass catheters were sterilized in mercuric chloride solution and

wore rinsed in running tap water just before use. The urinary' meatus was cleansed

with small cotton pledgets soaked in 1:2,000 solution of mercuric chloride. The

urine for direct microscopic study was collected in clean, nonsterile bottles, that

for bactcriologic study in sterile containers.

For direct microscopic e.xamination, the specimen was centrifuged at uniform,

low speed for one minute. A drop of the .sediment was placed upon a clean slide and

covered with .a cover glass. Under the high power, dry’ lens, at least twenty fields

were examined, and the average number of pus cells was recorded. The presence of

five or more pus cells in one group was taken to indicate clumping, the incidence

of whii'h wa.'i recorded as -s, •* f, or +-!- + +. Note was also made of any bodies

wiiidi resembled bacteria. A similar prejiaration was allowed to dry' on a .slide,

was then fi.ved with heat, and stained by Gram’s method. This slide was examined

with the oil immersion lens for the presence of bacteria.

The specimens colleclod in sterile containers were studied by one of us (W. W. H.)

without knowledge of the clinical or cytologic findings. Clear specimen.s were

centrifuged at moderate speed (2,(tno r.j).m.) for fifteen minutes, and the sedi-

ments were jihafed on the surface of blood agar f.slieep defibrinated blood). .S])cci-

mens showing marked turbi<lity were plated direct with no attempt at concentra-

tion by eemrifiigatioii. No rjuatititative determination.s were made nor was any

sfKS'ird efi’ort directed toward determining the presence of small numbers of org.'in-

is:r.=. Ikicteria producing colonies on the jdales were further identified by their

struning rc.actions .-ind cultural eharacteristic.s.

RESULT.!?

Hiero.'Cfijhe (‘xnijistiat iuu of the coni rifugod, IVesli urine gave re-

suits reer.rdmi in Tables I. JI, and I]].
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Table I. Pus Cells ix the Ukinaey Sediment (Wet Mount)

AVERAGE NUMBER
OF PUS CELLS PER

HIGH POWER
MICROSCOPIC

FIELD

ANTEPARTUM PATIENTS POSTPARTUM PATIENTS

NUMBER PER CENT NUMBER PER CENT

None 0 0.0 0 0.0

1 to 5 8G 57.3 GG 44.0

6 to 10 12 S.O 22 14.7

11 to 15 9
j

G.O 10 G.7

IG to 25 7 ! 4.7 9 G.O

2G to 50 14 9.3 IS 12.0

51 to 100 G 4.0 12 S.O

101 to 200 G.O 10 G.7

More than 200 7 4.7 3 2.0

150 100.0 150 100.0

It is remarkable (Table I) that every urine specimen contained some

pus cells, and that in 52 (34.6 per cent) of the antepartum and in 62

(41.4 per cent) of the postpartum specimens, tliere were more than

ten pus cells in the average high power field.

Table II. “Clumped'^ Pus Cells in the UiaNAiiy Sediment

THE EXTENT
OF

<
' CLUMPING ’ ’

ANTEPARTUM PATIENTS POSTPARTU.M PATIENTS

NUMBER
1

PER CENT NUMBER
j

PER CENT

None 114 GG.G

+ 14 14.0
X ^ I.'! 12.0

+ + + 5 4.0

+ + + + 4 HhI 3.3

150
1

100.0
11

150
1

100.0

Considerable “clumping’' (more than +) was noted in 22 (14.7 per

cent) of the antepartum and in 29 (19.3 per cent) of the po.stpartum

urines. It is evident that many individuals in both groups, who
showed a considerable number of pus cells in the urine, did not pre-

sent the “cluiuping” phenomenon. On the other Iiand, it is surprising

that such a large percentage presented “clumped” pus cells, a finding

which is commonly associated with clinical urinary tract infection.

Table III. Bactekia in Presh Urinary Sediment (Wirr Mount)

Rr.L,\TIVE NUMBER OF
VISIBLE BACTERIA

I

.\NTEPARTU.M PATIENT.S
|
1

POSTPARTU.M PATIENTS
NUMBER

1

PER CK.NT .VUMRER
i

PER CE.NT

None 20 14 9.3
J.. < G5 72 i 4S.0

4-4-
i 2S 30 20.0

4-44-
!

IG 1,3 8.7
X -1. X X 21

1[
14.0

!
21 14.0

Sixty-five (43.4 jier cent) of the antojiartum and 64 (42.7 per cent)

of the postpartum specimens showed considerable numbers of bacteria

on direct examination (wet mount). These figures parallel closely



302 AIMERICAX JOURNAL OP OBSTETRICS AND GyNECOLOGY

the number of specimens lyith more than 10 pus cells per high power

field (Table I). Although bacteria ..were detected usuall}’" in direct

examination of the urine which showed numerous iius cells, such was

not invariably the case,

TABiiE rv. Bacteria in Stained (Gram’s Technic) TJeinaev Sediment

TYPES OK OR-
1

ANTEPAIiTUM PATIENTS
1

POSTPARTUM PATIENTS
GANISMS NUMBER PER CENT NU.MBER PER CENT

None 39 26.0 9 6.0
Gram-negative bacilli

only 52 34.7 60 40.0
Gram-negative bacilli

with gram-positive
cocci 35 23.3 50 33.3

Other organisms 24 16.0 31 20.7

1 150 100.0 150 100.0

It is to be noted that relativeh’' few (26 per cent of antepartum and

6 per cent of postpartum) urine specimens were bacteria-free, as shown

bj' the stained preparations. It was anticipated, from the knowledge

of frequent urinary tract invasion by the colon bacillus, that gram-

negative rods would likelj’’ predominate. However, the results ob-

tained hr culture (Table V) indicate that comparatively few of the

types of organisms belong to this group. No particular etfort was

made to identify those organisms not of the colon group, as it had

been considered that only the latter are commonly associated with

clinical infection.

Table Y

ORGANIS.MS
ANTEP.SRTU.M PATIENTS POSTPARTU.M PATIENTS

NUMBER PER CENT
1 NUMBER PER CENT

No growth 32 21.2 22 14.7
Escherichia coli 0 6.0 S 5.3

E. comvMinior 4 2.7 9 6.0

Alcaliyaics fccalis G 4.0 5 3.3

Bacilhis suVlUis 6 4.0 6 4.0

Slaphylococciis alhvs 12 S.O 20 13.3

Monilia 7 4.7 1 0,7

Gram-positive roOs K) 10.7 7 4.7
^^isccHn^cou.s ilS

1

38.7 72 48.0

150
1

100.0 150 100.0

Cultures indicate a greater number of specimens to be bacteria-free,

as measured in terms of ability to grow and form colonie.s, than is

.shown by the study of .stained .slides of urinary .sediment. Both

methods, however, demonstrate that very few of these specimens, even

though obtained by catheterization, were sterile. The presence of cer-

tain organisms, Staphylococcus alhus and Bacillus suhiilis, suggest con-

tamination during or after cathctei'ization, while some of the unidenti-

fied, gram-positive rods may have been the vaginal bacilli of Doderlein,

It is apparent (Table VI) that ineren.sed number.s of cells per high

power field %vere, in general, paralleled by a greater incidence of
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pyelitis, but 27 per eent of antepartum and 24 per cent of postpartum

women with marked pyuria (more than 50 pus cells per field) had no

associated clinical evidence of p5’-elitis. Also, 5 of the 10 patients

showing 200 or more pus cells per field were free of urinary symptoms,

whereas one antepartum woman had s^unptoms of pjmlitis wdth less

than 5 cells per field.

Table VI. The Eel^vtion op Pyuria to Clinical Manifestations

AVERAGE NUM-
BER OF PUS CELLS
PER UIOH POWER
MICROSCOPIC

FIELD

ANTEPARTUM PATIENTS
|

POSTPARTUM PATIENTS

NO. OF
CASES

PYELITIS NO. OF
CASES

PYELITIS
FEBRILE PUER-

PERIUM

NO.
PER
CENT NO.

PER
CENT NO.

PER
CENT

0 to 5 80 1 60 0 0.0 13 19.7

6 to 10 12 0 22 0 0.0 2 9.1

11 to 25 10
1

0 19 1 5.3
1

4 22.2

20 to 50 14 2 Ha 18 0 0.0 3 16.7

51 to 100 0 1 16.7 12 3 25.0 3

101 to 200 9 OU 22.2 10 1 10.0 3

More than 200 7 3 42.9 3 2 66.7 2 66.7

150 9 6.0 150 7 4.7 30

DISCUSSION

These data indicate that moderate numbers of pus cells are a normal

finding in the urine of women during late pregnaney and the early

puerperium. Pyuria, then, does not necessarily mean that the patient

has p5’’elitis, nor does its absence eliminate the diagnosis of this clinical

entity. It is possible that the pain and tenderness over the kidney

region in patients with pyelitis are due to distention of the renal

pelvis, and that this maj’^ or may not result in the exudation of poly-

morphonuclear cells into the urinary tract. The function of this tract,

having thus been interfered v-ith by the distention producing factor,

maj* become secondarily invaded by a number of organisms. These
latter may then be considered incidental to the essential lesion, but
may contribute somewhat to the disturbance of function. An analogous
condition is found in the secondary invasion of the bladder by bac-

teria when there is some interference with normal emptying. If this

is accepted, it is apparent that the chief distinctive evidence of urinar}*

tract infection is the discomfort incident to the accompanying cystitis

and to the fever with chills.

CONCLUSIONS

1. Bacteria and pus cells are present in the urine of practically all

late pregnant and early jmerpei-al women but are without clinical

significance in themselves.

2. The diagnosis of pyelitis must rest on .symptomatology and may
or may not be accompanied by pyuria and bacteriuria.



CERVICITIS AND END0CERVICITIS IN RELATION TO

GYNECOLOGIC SYMPTOMATOLOGY''

Howard J. Holloway, M.D., Chicago, III.

(From the Department of Obstetrics and Gynecology, Fush Medical College,

University of Chicago)

The consideration of cervicitis and endocervicitis probably seems

a very elementary problem. However, when one constantly sees

patient after patient presenting themselves for relief of various gyne-

cologic complaints, and have been advised to have major surgical pro-

cedures done for the relief of these sj^mptoms, one is inclined to stop

and wonder if we are not frequently oveilooking a veiy simple and

common cause of these complaints, namely, inflammatory lesions of

the cervix and endocervix.

Cervicitis and endocervicitis are such extremely common conditions

that we are inclined to disregard their major importance in gyne-

cologic symptomatology. Briefly, renewing the etiology of cervicitis

and endocervicitis, we find that it is most often found in women who
have had one or more children with resulting lacerations in the cervix,

permitting easy access of bacteria into the cervical canal. It is not

at all uncommon, however, in nulliparous women, young girls, and even

in infants. It is a question whether the cervix ever escapes contami-

nation in ascending infections of the genital tract. Infection once

implanted on the cervical mucous membrane may endure for an in-

definite i7eriod of time due to the anatomical construction of the endo-

cervix, particularly because of the folds of the cervical mucosa and

presence of compound racemose glands. Infections in this region maj'

be deep seated, which fact explains the difficulty in curing these lesions

and the tendency to chronicitj'. Inflammatory reaction and infection

of the cervix is usually brought about by lacerations, exposure to sex

trauma, instrumentation, and its being constantly bathed in bacteria

of one type or another, thus introducing the infection into tlie cervical

canal. As a result of these infections numerous .symptoms may develop

depending upon the severity and extent of invasion and involvement

of the reproductive organs.

Leucorrhea is jn-obably the most common symptom resulting from

bacterial invasimi of the endocer%-ical glands. This discharge maj* in

turn produce eliangos in the vulva not uidike that seen in diabete.s,

leueoplakia, and kraurosis vulvae. The a.ssociatcd .symptoms arc those

of burning, intense itching, .smarting on urination, and dy.sparcunia.

nt ft .'rtutlntr tic Chirnro Oynr-cotoKlcnl Hncif'tj', Jnnuary }7,

aot
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Similar symptoms may be produced by a vaginitis as a result of vari-

ous organisms, the most common of which are Trichomonas vaginalis,

streptococci, yeast and fungoid uifections, all of which may have an

associated cervical infection. Satisfactory results in the treatment

of raanj’’ of these cases are not obtained until the cermcal infeetion is

eliminated. In infants and young girls the discharge and vaginitis

produced by endocervicitis and cerAocal erosions are not infrequently

mistaken for a specific infection. Cervical lesions causing leucorrhea

are also one of the most common causes of relative sterility, mainly,

by blocking the entrance of sperms into the uterine cavity. It may

also change the character of the bacterial flora and conditions in the

vagina which either actively prohibit the motility of the sperms or

noticeably retard their activity.

The cervix is richly supplied wuth ljunphatics which combine with

the lymphatics of the upper part of the vagina and drain into the iliac

glands. This may produce marked induration of the uterosacral liga-

ments causing them to be extremely swollen and tender, producing

pain and backache in the sacral and lumbosacral regions. This back-

ache may be in part reproduced by touching the inflamed cervix with

a strong chemical irritant such as tincture of iodine or silver nitrate.

Many times the patient will say that this procedure i-eproduces the

exact pain for which she presents herself for relief. The pain can also

be reproduced 'hy pushing the cervix anteriorly, putting the utero-

sacral ligaments on a stretch. Induration and tenderness of the utero-

sacral ligaments also often produce dy.spareunia.

Burning on urination, urgency, and bladder tenesmus are occasion-

ally found to be relieved by clearing up an existing cervical le.sion.

Whether these bladder symptoms are due to direct infection thi-ough

the urethra or by lymphatic drainage is problematical.

There are many patients who present themselves with symptoms of

sacroiliac arthritis or subluxation, which promptly disappear after

clearing up any existing cervical infection. As evidence of tliis T

would like to present a typical case history.

Mrjj. 51., aged twcnty-ciglit, came in lo see me June 10, 193.5, becauFO of an
irritating profu.'C loucorrlioa wliicli ahe liad had .since the birth of her child eighteen

month? prcvionsly. t?he also complained of dyspareunia and a severe .‘^acr.al backache
during this time wliich had been diagnosed as .‘^acroiliac arthritis for which she had
had a tonsilloclomy done and two teeth extracted. She wa.s told that she had a

rclroverted utenis that would need stirgical correction. She also had been under
the care of an orthopedic surgeon who prescribed a body cast v.'hich she had worn
for about six months, removing it temporarily for phy.^iotherapy and massage.
None of tlie foregoing maungoment had given relief. On examination tlse patient

had a moderate cy,=focelc and rectwele. There was a profuse raucopunilent dis-

charge in which no 7’nclior;or,r.s ioninalts could Ik? found. The cervix w.as edematous,
lacerated bilatorallv, badiv crcsled and contained several infected nabothian evsts.• • •

There was mnrkaed induration and tendem-ass of both uterosacral ligaments. The
utenis was rctroverted. enlarged, and tender on motion, no abnormal masse? emjld l>c
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felt in the region of either adnexa. Pushing the cervix anteriorly reproduced the

pain in the back, of wliich she complained. The cervix was cauterized on three dif-

ferent occasions, the nabothian cysts destroyed with the fine pointed cautery. At
her last visit November 5, there was no leucorrhea, the cervix was clean, uterus in

normal position, and she was free of all backaclie and pelvic discomfort.

Tlie increased size and bogginess of tlie nterus due to inflammatory

lesions of the cervix is frequently the cause of retrodisplacements, the

uterus falling back because of its increased size and Aveight. On the

other hand, there are many cases of retroverted uteri producing sjunp-

toms of pressure in the pelvis, backache, dysmenorrhea, dyspareunia,

and leucorrhea that are thought to be due to the position of the uterus.

These symptoms often disappear after existing cervical lesions are

cured, even though the uterus remains retroA'^erted, thus proAung that

it Avas not the retroversion that Avms causing the trouble but the asso-

ciated cerAueal infeetioii. These retrodisplacements may spontaneously

return to normal position Avhen the existing cevAdcal infection is re-

lieved. This is particulai'ly true of retroA’^erted uterus Avith cervical

lesions folloAving childbirth.

There is some argument as to Avhether cerA'ieitis and endocervicitis

can act as a focus of infection. There are some AA'ho claim that this

is true and that an infected cervix is analogous to the tonsils, teeth,

or other foci. There are others Avho saj’- that infections in the cervix

never act as a general systemic foci, causing arthritis, neuritis, neu-

ralgia, etc., except gonorrheal infections Avhich may cause gonorrheal

arthritis. HoAvever, it is not inconceiA'able that some cerA'ical infec-

tions may be related to general sj^stemic or rheumatoid conditions.

Endocervicitis, cervicitis, erosion, ectropion and polypus formation

<'dl are related conditions and may represent different stages of the

same process. Erosion, ectropion and cerAucal polyps maj^ and fre-

quently do, produce contact bleeding and metrorrhagia not unlike that

seen in malignancy. The appearance is frequentlj^ A’-eiy similar and

cannot easily be differentiated. Senile atrophy sometimes predisposes

the endoeervix to infection producing partial or complete atresia. The

result may be the backing aij) of infection in the uterine canal, produc-

ing a pyometra Avhich is thought to be an etiologic factor in the pro-

duction of malignancy of the corpus,

ScA-ere dysmenorrhea ma}' also be an associated symptom especially

AA'hen an erosion is present, JlaiiA' Avomen haA'c had a dilatation and

cm-eltomcnt done for dysmenorrhea ndth no relief until existing cervi-

cal lesions are eradicated,

iffenorrhagia or increased duration and quantity of menstrual flow',

not infrequently mistaken for that caused by fibrom3'oma uteri, is in

reality often the result of an inflammatory process secondary to cervi-

citis and cndocorA’icitis.
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As an example of this I Avould like to present another case liistorj’. Mrs. K.,

aged forty-three, presented herself Sept. 2G, 1932, complaining of pain and dragging

sensation over the right inguinal region, profuse menstrual periods, lumbosacral

backache, and severe dysmenorrhea. Menstrual history: Onset at twelve, regular,

twenty-eight-da}' interval lasting three or four days, with use of 6 or 8 napkins

during the period, and no pain. For the last year the periods had gradually come to

last seven or eight days and become more profuse, requiring 18 to 24 napkins, with

pain lasting throughout the entire period and much generalized discomfort. During

this time she also had noticed a moderately profuse vaginal discharge. She had one

miscarriage, two children the youngest being 14 years. Vaginal examination re-

vealed a moderate cystocele and rectocele. The cervix was lacerated bilaterally,

edematous, tilled with nabothian cysts and badly eroded. The uteral sacral liga-

ments were tender and indurated. The uterus was in normal position about the size

of a small orange, boggy in character except for a fibroid nodule in the right horn

about the size of a large English walnut. The patient was told that her difSculty

might be in jiart caused by the infected lacerated cervix and in part by the fibro-

rnyonia. She was advised to have the cervix cleaned up before any operative pro-

cedure that might be necessary. I did not see the patient again for about two

months during which time she had visited one of the better clinics where she was

told that she had a fibroid the size of a grapefruit and an immediate hysterectomy

was advised. She again presented her.self for attention and the cervix Avas cauter-

ized on four dilTercnt occasions. At the time of her last visit, Sept. 3, 1935, the

uterus was definitely .smaller in size. The fibroid had not increased in size and she

was free from backache, dysmenorrhea, and leucorrhea. The last three periods had

been at twonty-eight-day intervals, lasted three or four days and required 8 or 9

napkins during the entire period. This ca.se proves beyond question that the cervical

le.sion was rc.spousible for her complaints rather than the existing tibromyomas.

700 Nor.Tii Michigax Avknuj:

DISCUSSION

H, 0. MAllYAN.—I wish to report the results of 32 cases of urinary disturbance

due to chronic cervicitis. This work was done in collaboration with Drs. Eussel

Ilcrrold and E. Ewert of the Urological Department of the University of Elinois.

The method of treatment in all these cases was electrical coagulation by means of

the crucial incision and striping method.

The.se women genemlh' complain of frequency of urination Avith burning before

and after, intermittent deep pain above the pubi.s, Ioav backache, and less frequently,

radiating pains into the groin, the thigh, and upAA'ard along the course of the ureter.

This syndrome is frequently designated as the irritable bladder, some belieAdng the

urine to be bacteria free. Many of these patients liuA'e pronounced leucorrhea.

DK. nOLLOW.VY (closing).—I liaAc had tAvo patients Avith persistent bladder
.‘-ymptoms in spite of a urine in Avhich pus Avas ncA'cr noted. Urethral poh-ps AA'cre

found and romoA-od but the .«Amptoni.s continued. The patients .subsequently Irecame

symptom free after cauterization of the cervix.

Some of these cerA-ical glands may extend up to the uterine body. Cauterization

to the le\el of the internal os AA'ould not, therefore, remoA'c all the potentially infec-

tious gland tissue.



SYMPTOMATIC RUPTURE OP THE GRAAFIAN
FOLLICLE OR CORPUS LUTEUM

Norman R. Kretzschmak, M.S., M.D,, Ann Arbor, Mich., and
Rupert E. Arnelu, M.D., Chicago, III.

(From Ihe Departments of Obstetrics and Gynecology, the University of Michigan

and ‘the University of Chicago)

'

I
'HE rupture of a graafian follicle and the develoiiment of the corpus

A luteum, altliough usuallj’' unattended b}’’ untoward sj^mptoms, may
on occasion be the cause of severe abdominal complaints. The con-

dition is seldom recognized befoi*e operation since the symptoms closely

resemble those produced h3
'- other pelvic or gastrointestinal diseases.

A review of the literature b}' Mortoni in 1932 revealed 93 authentic cases. Since

then additional cases have been added to bring the number well over one hundred.2-1

Most reported cases present marked and sometimes alarming symptoms of severe

liemorrhagc from the follicular ai^xiaratus. These are characterized by severe sud-

den pain, which is likely to be lower abdominal at first, but which may later become

generalized, and also by evidence of hemorrhage, .such as rise in pulse, fall in blood

pressure, pallor, faintness, nausea, and /or vomiting.

More recently Pratts placed emphasis upon the development of mild or moderate

.symptoms associated witli ovulation and the formation of the corpus luteum when

tliero was little or no liemorrhagc from the ovary. He pointed out that a thorough

familiarity with tlicso symptoms is essential in differentiating between this condi-

tion and appendicitis.

Fi-om the material available at the University Hospital and the

Chicago Ljnng-In Hospital, we are able to analyze 17 cases and the

findings are summarized here.

The youngest patient was seventeen and tlie oldest forty years of age, with an

average age of twenty-six years. There were 7 multiparas and 10 nulliparas. Fif-

teen of the imticnts gave a normal and regular menstrual history while one patient

menstruated every .six to eight wcck.s, and one, although pre.senting well-developed

.•ocondary sox characteristics, had never menstruated.

Pain was the only constant symptom in all cases and was the first symptom in

f-;ich. Its severity varied from a mild, dull ache to very severe pain causing faint-

ing. In every instance the onset was sudden. Eight patients had pain only in

the right lower quadrant, in the left lower quadrant, tind 0 complained of gener-

alized lower .abodminal pain. Eight eomphiiiicd of nausea and %-omiting, while the

remaining 9 had no gastrointestinal symptoms. In j)revious reports trauma has

been mentioned as an important etiologic factor. In this group there was a record

of trauma in only 2 ca.^es. One patient developed .symptoms immediately after a

vagirml examination and the other during rather strenuous e.xertion (running).

The time of onset of the symptoms in relation to the cycle is of interest in dif-

ferentiating between follicnl.ar and corjans luteum hemorrhage (Tabic I). I'^ive of

the patients developed their symptoms from thirteen to fifteen days after on.sct of

the previou- period. Material for micros'-opic study was tivailable in -I, and, in all,

revealed only cystic foltirk-s with hemorrhage. The otlier patient was trc.ated con-

SOS
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servatively and was disclia.rged in three da}-s. Ten patients developed S3nnptonis

later than three weeks after the previous period. Pathologic material from these

showed large corpora lutea with hemorrhage. The other 2 patients had irregular

and atypical menstruation, and the time of onset in relation to the period was ques-

tionable, but in each it was more than three weeks after the pre^•ious period. Both

of these patients were found to have hemorrhage from a corpus lutcum.

Physical examination in this group of patients gave very few consistent findings.

Lower abdominal tenderness either general or limited to one of the lower quadrants

and of varj'ing severitj' was present in all cases. Muscle spasm over the side in-

volved was present in about one-half of the cases. Three patients did not have a

pelvic examination. Pelvic examination in the remainder revealed tenderness on

manipulation of the uterus in all cases. A definite mass was felt in the region of

the involved appendage in 5 case.s. In 4 an indefinite mass was noted, while in 5 no

mass could be palpated.

Table I. Onset of SY.vrroMS in Eelation to Cycle

JtENSTRUAIi PHASE
PKOLIFEP.ATIVE

PHASE

OVULATION
TWELFTH TO SIX-

TEENTH DAY
1-1 Da)’ after onset 2-13 Daj’s postmen-

strual

1-.3 Daj’s after onset 3-14 Days postincn-

strual

All showed hemor- All showed hemor-
rhage from corpus rhage from
luteum graafian follicle

PKE.MENSTP.UAIj

PHASE

1-21 Daj's postmen-
strual

1-

22 Days postmen-
strual

2-

27 Days postmen-
strual

2-28 Days postmen-
strual

1-29 Days postmen-
strual

All .showed hemor-
rhage from cor-

pus luteum

Two cases with grossly irregular menstrual liistorj* had hemorrhage from a corpus

luteum. One patient treated conscrvativcljx Pathologic material not available

for stud\-.

The temperature varied from normal to 101°. The liighcr fevers occurred in the

patients with higher leucocyte counts. The pulse was slightlj* elevated in about one-

half of the ca.‘--e.‘*, with an average pidse rate of SS.

The leucoc.vtc count varied from 5,-100 to 22,050. The degree of reaction in

the blood corresponded roughlj- to the time interval between the hemorrhage and
the examination, and to the amount of organization of the hematoma which had
taken place, i.e., the lowest counts %vcrc in tho-se patients with fluid blood or follicu-

lar fluid in the abdomen nho were seen a few hours to one or two daj'S after the

onset of symptoms. The higher counts occurred in lho.ee patients seen a week or

snore after onset. The count of 22,0.50 was in a patient M'ho.'^e .sjanptoms had per-

sisted for five weeks.

The original diagnoses (made when the patient.s were fir.«t .<=ccn) were a.'-' fol-

lows: In .5 the diagnosis wa.s ectopic i>regnanc\'. Seven •were diagnosed appcndicili.s.

1 a In’drosnlpinx. and 1, the patient with total primarj' amenorrhea, was thought
to have an ovarian neoplasm with some degenerative change. Three patients were
diagnosed n.s ruptured ffillicle with hemorrhage, and in one of the c.'ise.s which was
dingno.'-'oil as appendicitis, the jKi.K«ibiiity of rujvtTiro of follicle with hc-morrltage
ivns mentiniiod. One of th.e patients with the original di:igiiOs1.s of rupturejl follicle

was not operated upon, hat in view of the convaleseenco and future coar.*^, we'.felt

ju'-’.iJied in including the c.ase in this report.
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At the time of operation 15 of the 16 patients showed gross blood in various

stages of organization. The other patient presented a rent in the surface of the
right ovary with a small hematoma in the follicle and a small amount of clear

fluid in the culdesac. The occurrence of symptoms in the presence of gross hem-
orrhage is understandable. The -presence of symptoms in the one case without

hemorrhage, however, leads us to agree with Pratt that the rupture of the follicle

with discharge of follicular fluid is capable of producing sufficient peritoneal irrita-

Fle. 1.—Photomicrograph from case of follicular rupture with hemorrhage showing
granulosa cells, ovarian stroma and extravasated blood. (XG5)

Fig. 2.—Photomicrograph from case of corpus luteum hemorrhage showing lutein

cells, ovarian slrom.-i and hcmorrliago. (XC3)

tion to cause clinical symptoms, and has cau.sed us to be more careful when in-

vestigating female p.aticnts with symptoms of acute appendicitis.

The difTcrentiation cannot alw.ays be made but a consideration of the salient

points will be helpful. The onset of the pain in follicular rupture usually is more

sudden and sharp and .starts over the area involved. Nausea and vomiting are less

pronounced; temperature and leucocwtc count are usually lower. The loc.alization of

tenderness is below JIcBurncy’s point {Table II).
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Table IL Diffep.entul Diagnosis

SYAll'TOJIS Ai’PE-viaciris FOLLICULAR RUPTURE

Pain ytarts in epigastrium then lo-

calizes in the lt.L.Q.

More sudden and severe. Starts

over involved appendage

Tenderness Maximum at McBumey’s point Maximum apt to be below Mc-
Burney’s point if in right

side

Leucocytes 10,000-15,000 Normal or only slightly elc-

A'ated in mild cases

Fever Normal—101 Seldom over 100®

Nausea and vomit-
ing

The rule Less common except in more se-

vere cases

Menstruation

1

No definite relation to cycle Variable but usually either at

time of ovulation or pre-

menstrual or early men-
strual phase

The question of operation should depend on evidence noted in each ease. In any
event, operation is indicated regardless of the differential diagnosis when symptoms

indicate a major abdominal crisis.

SUMMARY

The sudden onset of lower abdominal pain in any woman at the

time when ovulation should occur (twelve to sixteen days postmen-

slrual) or shortly before the onset of menstruation, with or without

slight fever and Icucoej'tosis, suggests the diagnosis of ruptured

graafian follicle or corpus luteum. The seveinty of the symptoms
should be the guide in regard to operation. If mild, observation for

a few hours with frequent cheek of the fever and leucocyte count and
elo.se observation of the patient for evidence of progressive hemorrhage
is indicated. If the possibility of appendicitis cannot be satisfactorily

ruled out and operation is decided upon, Ave faA’or the use of a median
or paramedian incision to permit adequate exploration of the pelvic

viscera.

The treatment of the ovaiw at the time of operation Avill depend
entirely upon the amount of pathologic change present. In the case
of a small rent with mild hemorrhage, .suture of the opening is ade-
quate. In the presence of lai-ger hematoma partial resection of the
ovary may be necessary, and Avhen the whole appendage is immived
with organizing hematoma, it may be Avise to remoA-e completely the
iuA’olvcd tube and ovary.

REFERENCES

{!) Mortnn, C.: Yort: Plate J. M. 32: 100, 1922. (2) .Vciax, J. F., on/J



DUHESSEN’S INCISIONS"'

S. P. Abrams, M.D., St. Louis, Mo.

(From the Depnrtvient of OVstetrics, Jewish Hospital)

I
NCISION of tlie cervix as an aid to delivery is on record as early as

the eighteenth eentuiy, but it was Diihrssen who showed the value

of these incisions so conclusively. The usefulness of this operation is

limited to some extent because incision is safe only after effaeement

of the cei-Aux. Diihrssen proiiosed deep lateral incisions and if not

sufficient, anterior and posterior as well. Kecent reports on the use of

cervical incisions indicate that at present they mostly are made in the

oblique diameters, which seem to be preferable. Available records in-

dicate that these incisions are used as a last resort after long difficult

labors without advancement of the head.

I am not advocating anj'^thing new as to procedure, which is very

simple, but I am pleading for more frequent use of the incisions in

definitely indicated conditions, Avhich I shall take up later.

Shirt in a rather apologetic manner states that he does not Avish

to be understood as advocating frequent Diihrssen ’s incisions of the

cerA'ix. Quite to the contrary he looks upon it as a major operation

to be re.sorted to but rarely though there is a definite field for its occa-

.sional use. He feels that eou.seiwath'e AAmiting beyond a certain point

i.s no longer a Aurtue.

Shir reports the tyjie of case knoAvn to all obstetricians. Labor goes

on hour after hour, sometimes seAmral days; finally the cervix disap-

pears, the occiput rotates, and the baby may be delh’^ered. These pa-

tients, liOAA'GA'er, later sIioav a deep bilateral laceration of the cervix

into the A'ault of the A'agina. What has taken place is not dilatation

at all, but gradual edema and lo.ss of elasticity of the cervix with

finally spontaneous laceration. I readily agree AAuth Shir Avhen he

states that to ])ush the cerA'ix back oA'er the head is simply to lacerate

it instead of incising it. His records sIioav that incisions Avere made

onc(? in every 161 cases. The aA-erage stay in the hospital AAms 15.8

days in spite of the fact that labor usually lasted over tA\'o days, shoAA'-

ing that morbidity Avas not great. This operation Avas rc.sorted to in

his .series only after a long labor aa'Iicu the patient aa-us already in-

fected and Avorn out, and the baby Ava.s in grave danger. Twenty-

seven of these 148 babies AA’cre lost. 6 of these Avere dead before inter-

fereneo AA'as attempted.

r.t Utf' S,-v tiUt vA.nnur<l >! th'- of
rin-l iif!'! at Ofn-Oi-t. Xf!).. OHoIkt to to 3C. JOr.r,.

t.am, .t, ojiht. f.- UvNTo. -rf;.- ic.-;. mnc.

an?
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Such figures might indicate that Diihrssen's method is risky and

objectionable. However, I desire to show that had Diihrssen’s method

been applied earlier in labor many of these babies might have been

saved.

Caldwell, in Curtis' Obstetrics and Gynecology

,

states that attempts

to deliver through the obstructed cervix without incision leads to

spasms of the lower uterine segment, and that manj’- of these patients

can be delivered easilj’^ after cervical incision, saving the baby and

leaving the mother in a better condition. Incisions are more easily

repaired and heal better than ragged tears.

Given a fairly normal pelvis and a child not out of proportion, the

most frequent cause of delayed difficult delivery is the oecipitopos-

terior position. Fetal mortalit3'^ and maternal injury and morbidity in

these cases is still too high. Manj’' methods have been advocated for

their management. Although it is recognized that various tj’^pes of

pelvic disproportion are causes of occipitoposterior positions, there

are man^* cases which are not explained b^^ abnormal pelves. The

etiologic factor here probably lies in the uterus or the cervix. It is

usuall}’’ in this type of case, where advancement and rotation fails to

take place and the cervix does not dilate be^mnd four fingers, that

I advocate more frequent and earlier use of incisions of the cervix.

Although incisions maj’- help in some of these otlier cases, I do

not consider it justifiable to emploj'' them as frequently as with the

normal pelvis, since other factors must first be evaluated. The bj’^-

word of all obstetrics is watcliful expectancy, in other words, as far

as jiossible, conservatism. 'When progress is definite and mother and

babj^ are in good condition, I am sure eveiyone agrees that this is by

far the best policy. However, in the tjqpe of cases under discussion,

where the cervix does not dilate property and progressivety, but with

the continuation of labor the edges become thicker and more edema-

tous, I have obtained by far the best end-results as to botli mother

and child by what might be considered a radical procedure but which

I believe to be conservative.

In going over my records and examining the patients for end-results

I have found that those patients who were allowed to labor for manj’

hours, with a thick cervical rim, almost invariably showed deep bi-

lateral lacerations, frequentlj^ into the vault of the vagina. After
patient waiting %ve suddeiilj" find that we seemiuglj’- have been re-

Avardcd and the babj’ is born. The end-results prove that this ivas not
a conservative procedure, as the fetal mortality is high and maternal
dajiiage is great. On the other hand, in this type of case Avhere the
cervix dilates to three or four fingers and remains stationarv for two
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or tliree hours, the head failing to advance or to rotate, incisions usu-

ally terminate labor veiy quieklj’- with both the baby and the mother

in better condition.

I have found that in the majority of these cases two incisions in

the position of ten and two on the clock are sufScient if the incisions

are made at least 1% to 2 inches long. The surprising feature is the

exceedingly small amount of bleeding
;
often no blood loss at all being

encountered, probably’’ because of the extreme edema and anemia of

the cervix at the time of incision.

Eepair of the cervix is exceeding!}’’ simple even without special re-

tractors, as the cervix can easily be pulled down with sponge forceps.

Two interrupted sutures, as a rule, in each incision is all that is neces-

sary. The follow-up after six or eight weeks has shown normal ap-

pearing ceiwices, sometimes requiring close search for the scar of the

incision.

Although I realize that this series consisting of 36 cases is small,

the results have been so entirely satisfactory that I feel I can draw

some definite conclusions. In fact, the coi-rected fetal mortality of

this series is zero. There were three dead babies. Two of them were

cases of craniotomies for hydroeejjhalic and exceedingly large babies,

their heads being almost the size of watermelons. The other death

was that of a 1,600 gm. baby with multiple anomalies, born alive,

dying later. A few ease reports follow to show the types of labor

with the results, which allow me to draw my conclusions.

The fir.st few cases of the series showed a longer labor than did the

case.s of the last few months. In these I have taken a more positive

stand and have terminated labor earlier when dilatation and advance-

ment of the head had apparently ceased.

Tlip firpt cfiFC of .«prics oecnrrc't aliout four yo.irs ago. This primipnni on-

torn] llic hospital with ruptured membranes, contractions every two minutes, of

sixty to seventy seconds’ duration. Position was R O.P. and the cervix effaced and

one tlnger dilated. Dilatation was rather slow from the start, and after seven

hours of labor in tin' hospital, she li.ad only two and one-half fingers’ dilatation.

Fourteen hours later slip had three fingers’ dilatation with the head still in mid-

pelvis and the occiput posterior. Three hour.s later this patient had four and one-

half firigers’ dilatation. Tin’s was after a labor of almost twenty-four hours. Four

liour.s later this patient still had four and one-half fingers' dilatation, the head was

still in midpelvis and the anterior lip was becoming marltedly edematous. Two

hours Intt'r .as conditions were still the same, the patient was given an anesthetic and

Diihr.=sen’s incisions were made in the position of ten and two on the clocir. Mid-

forceps .S<'anzoni maneuver was done without difiiculty .and the patient delivered tifter

an episiotojn%'. Repair of the cervix was accomplished with two interrupted No. 1,

twenty-day catgut sutnr.'s on each side. The pcrineuni was rep,aired and the ]iost-

parfum cotir.-e was normal. This labor lasted over thirty hotins with a baby

weighing only ",550 gm, and with a normal iwlvis. Examination of the ceiwi.x six
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weeks later sho'wed it to be normal -without eversion and genitalia in good con-

dition. Delay of labor in this case -was due primarily to the cervix and the posterior

position -was secondary.

There were three cases of breech presentation in tliis series which were delivered

without difficulty after Diilirssen’s incisions were made. All were primiparas.

Two of them showed no progress after four to four and one-half fingers’ dilatation

with the breech in midpeWs, contractions being good. The first patient was allowed

to labor ten hours without progress before incisions were made. The second case

was delivered following incision of the cervix when labor showed no progress

after four hours. The third patient had one finger dilatation on entrance to

the hospital. Labor was satisfactory and progressive with four fingers’ dilatation

six hours later. At this time the membranes ruptured spontaneously and on

examination a prolapsed cord was found. Fetal heartbeat was SO per minute.

A living baby was delivered here also following Duhrssen’s method. All of these

patients had three incisions as I wished to be certain that the cervix would not

interfere in any way -udth the aftercoming head.

There was one case of twins in a very small woman, weighing 91 pounds when

she first came to see me and 124 pounds at the time of delivery. McDonald meas-

urement was 46 cm. The abdomen was so large that the labor pains although

frequent and of good quality were ineffectual. Although pains were almost con-

tinuous for about four hours before the patient was placed on the delivery table,

there was no progress in dilatation. Examination revealed four fingers’ dilatation

from 7:30 P.si. to 11:50 p.m. At this time two incisions were made in the cervix,

the anterior lip of which was becoming edematous, and both babies delivered with-

out difficulty. Delay in these cases was probably due to insufficient uterine force.

Twentj'-eight patients of this series were primiparas and eight were multiparas.

One multipara had a three-hour labor with the first baby and no difficulty.

With this second child the position was E. O. P., pains good, every two minutes,

of sixty to seventy seconds’ duration. This patient had four fingers’ dilatation

after twelve hours in the hospital with hard contractions. Two hours later there

was still four fingers’ dilatation and the membranes were ruptured artificially.

Three hours later, with good cooperation from the patient there was no further

advancement and the anterior lip was very edematous. The patient was tired.

She was placed on the delivery table and two Diilirssen’s incisions were made.
Four minutes later after two contractions the head was found on the pelvic floor

and delivered with perineal forceps.

Two other patients, primiparas, -were allowed to deliver spontaneously after

the incisions were made. These patients had been in active labor for several

liours without progress after four fingers’ dilatation. Tlie head could be seen to

rotate and descend with the first pain after the incisions. These patients both
delivered spontaneously without difficulty. These cases proved to me that occiput

posterior was secondary and the cervix primary.

The two patients with hydrocephalic babies, both primiparas, had labors some-
what similar, lasting more than forty-eight hours, with irregular ineffectual con-

tractions. Dilatation was t\vo fingers at this time, and a bag was inserted into

the cenix. The bag was expelled after several hours with about four fingers’

dilatation. Contractions again became irregular .and the cervices contracted do'wn
to about two and one-half fingers. During this time the patients had been given
morphine and hyoscine at intervals, as well as intravenous glucose. As there
was complete effacement, three Duhrssen’s incisions were made, and the babies
were delivered after craniotomy.
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One patient in this series had Duhrssen’s incisions for both deliveries^ both

labors being similar with primary inertia and no progress after about tliree fingers’

dilatation. Two other primiparas who had Dulirssen’s incisions with the first

delivery liave since been delivered spontaneously after short normal labors.

At tlie present time after observing these patients and comparing

them with other eases of retai-ded labor, I feel very definitely that it

is not a radical procedure to make these incisions in the cervix, when

after three or four hours of good labor there is no advance of the

head or apiireciable increase in dilatation of the cervix. There was

no maternal mortality and the morbidity was no higher than that fol-

lowing normal cases. The end-results have been consistently good.

On the other hand, in patients in whom the policy of watchful expect-

ancy had been followed, the cervices showed deep bilateral lacerations

and the end-results were not so good. The total number of deliveries

during the four-year period of this report was 583
;
or 6 per cent had

Diihrssen 's incisions.

CONCLUSION

1. The performance of Duhrssen’s incisions is a safe and simple

operation but must be done after complete effaeement when the vessels

and bladder are well retracted. If there is no effaeement, Diihi’ssen’s

incisions should not be done.

2. The type of ease in which this operation is most satisfactory is

the one in which the patient has been allowed to go spontaneously

into labor because of normal pelvic measurements, and in whom the

progress is not satisfactory because of malposition or inertia or abnor-

mality of the cervix, and partieularl3’’, where the membranes have

been ruptured, when it would be more hazardous to attempt cesarean

section.

3. I am not suggesting an^^ change in Duhrssen’s method but I am
advocating a much earlier and more frequent use of the method in

properl.v selected cases, as I am certain that it is the means of saving

man.v babies who would otherwise be lost.

1027 Jfi.ssotJKi Thkatkk Buiuhng

Vayrymen, V.: Cases of Polyncnrltis and Myelitis Caused by the Toxemias of

Pregnancy, Acta obsi. ct pj-ncc. Scandinav. 15: 182, 1035.

Tlie atithor rejiorts 5 personal cases of iin'olitis and polyneuritis caused by the

toxemias of jiregnancy. The elinical picture of tliose cases was flie same <is it is

for ibese tliseases in the nonpregnant state. Tht* f!i.«easc usually begins as ordi-

nary vomiting of ](regnancy. It soon becomes excessive vomiting. Hence, in

all patients v.ho have bypereriiesis gravidarum the nervous sy,sf<'m should be care-

fully investigated. Because of the liigli rnortality f-12 per cent), the author ad-

vises interruption of pregiinney as soon a« any signs of paralysis apjiCar.

J. P. Oaix’rrnt.t..



TRIPLE PREGNANCY DIAGNOSED BY MEANS OF X-RAY

]\L\egaret B. Ballard, M.D., Baltimore, Md.

(From the Department of Obstetrics of the University of Maryland, School of

Medicine)

A CAREFUL search of the available literature reveals only 9 cases in -wliich

the diagnosis of triplets \\’as made before delivery. H. Marcusi reviewed the

literature in 192S and found 4 cases to which he added a fifth. To briefly sum-

marize Marcus’ report: Edling^ rci)orted a case in 1911 in which the diagnosis of

twins was made by x-ray at the fourth month. The patient delivered triplets and,

upon reexamining the plates, shadows which were not noted before delivery were

interpreted as being those of the third fetus. Essen-Mollers in 1920 had a patient

delivering triplets on rvliom an x-ray examination was made before delivery but

after she had started into labor. The diagnosis was made at the time of delivery

before the result of tlie examination was known. Favreau and Despons-* in 1924

made a diagnosis of triplets by x-ray at the sixth month. Genell^ in 1926 diagnosed

a triple pregnancy by the visibility of 3 vertebral columns on the x-ray film.

Marcus’ patient was a primigravida, twenty-nine years old, who was first seen about

two weeks before the expected date of confinement. Her abdomen was very large,

and it was diflicult to make an exact examination because of the tenseness of the

abdominal wall. There were 2 resistant surfaces felt wliich gave the impression

of backs. A fetal heart could be heard distinctly at one point. When the patient

returned one week later, examination by palpation was no more satisfactory than

at the first visit, and it was decided to make an x-ray examination. The mem-
branes ruptured spontaneously the same evening and she started into labor. The

results of the x-ray examination were made knoivn during the course of labor and

indicated a triple pregnancy. Two of the fetuses were well developed, but the

bones of the third seemed to be lying in an irregular-shaped mass, indicating that

the fetus was dead and macerated. The accuracy of the radiologic diagnosis was

confirmed at delivery.

Dr. Robert A. Johnstone also, in 1925, reported a case of triplets diagnosed by
x-ray two months before delivery. Two fetal hearts had been heard but a definite

diagnosis by palpation was not possible. The patient was delivered approximately

at term of 3 living children. A recent letter from Dr. Johnston states that they

are still living and in excellent health.

There were 2 cases reported in 1930. Dr. Leo A. Rowden" reported the diagnosis

of triplets by means of the x-ray one month before delivery. The patient was de-

livered of 3 healthy male infants at the seventh month. The writer makes the

statement that he has not seen another case in the English literature. Trillat,

Eparvier, and NaussacS reported the case of a thirty-year-old primigravida who
was first seen at term. The abdomen was verv' large, measuring 44 cm. vertically.

Tlie fir.st examination indicated a twin pregnancy but repeated examinations re-

vealed a mass just below the umbilicus which might have been a fetal head. An
x-ray examination showed the presence of 3 fetuses. The authors stressed the fact

that a correct diagnosis could have been made only by x-my, as diagnosis by palpa-

tion alone was impossible. The labor was long with mild infrequent pains. De-
livery was completed under general anesthesia and 3 living infants wore extracted.

All 3 children lived.

The ninth case was reported by Dr. Albert H. Aldridge® in 1932. The diagnosis
Was made throe weeks before the expected date of confinement by me.ans of the x-rav.

.317
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All 3 babies "were breech presentations. The patient went into labor two days later

and delivered the first baby spontaneously at the end of the second hour. The other

2 babies were easily delivered. The delivery was uncomplicated, except that im-

mediately postpartum the patient had a rapid rise in pulse rate to around 200 per

minute. It fell abruptly after twenty-five minutes to SO per minute and remained

normal. The puerperium was uneventful. All 3 babies were males and were born

alive; their weights were 4 pounds 7 ounces, 4 pounds 3 ounces, and 3 pounds 3%
ounces, respectively. The oldest and largest child died at four months of gastro-

enteritis but the other 2 were living and well at the time the report was made. There

were 3 separate placentas and fetal sacs.

The case which I wish to report is similar to those previously reported, in that

the correct diagnosis was not made without the aid of the roentgenologist. That

this aid in diagnosis is being used more frequently as time goes on is illustrated by

the fact that 5 cases were reported before 1930 and 4 since that time. It seems

reasonable to presume that, in the future, the presence of triplets will be recog-

nized more often before delivery by the use of this valuable method of examination.

CASE REPORT

Mrs. M. T., wliite, aged twenty-three years, para O-O-O-O was first seen on Sept. 9,

1935, having been referred by her family physician for prenatal care and delivery.

Her father died of ‘'a fever and asthma” and her mother following “a stroke.”

The family history was otherwise negative. There was no history obtainable of

multiple pregnancy in the family of cither the patient or her husband. The pa-

tient’s past history was negative e.xcept for tonsillectomy one year ago for hyper-

trophied tonsils.

Menses began at the age of fourteen years and were always regular every twenty-

eight days, lasting three daj'S mth slight pain. The last period began May 5, 1935,

making the estimated date of confinement Feb. 12, 193G. She had had some nausea

and vomiting associated with slight headaches early in her pregnancy. There had

been no edema or bleeding. Her bowels were regular, but she complained of hem-

orrhoids which gave her some discomfort at times. Fetal movements had not been

felt. She stated that her general health was excellent and that she felt well.

Examination: Head and neck were negative, lungs clear, heart sounds normal.

Breasts were well developed and contained colostrum. The abdomen was negative

except for the enlarged uterus which seemed larger than the period of gestation

would indicate. Height of the fundus uteri from the symphysis pubis was IS cm.

and estimated duration of pregnancy was twenty-four to twenty-six weeks. The

position of the fetus could not be determined and the fetal heart could not be

heard. Pelvic measurements were within normal limit.s, blood pressure 110/70,

weight 107 pounds. Patient said her usual weight was around 90 pounds. Urinalysis

showed nothing abnormal. On October IS the blood pressure was 120/SO, weight

11C>A pounds, height of the fundus uteri 2.3 cm. It was still impossible to de-

termine the position of the fetus and the fetal heart could not be heard although

the patient said she felt movements. Slodcrato hydramnios was noted at this time,

but in .spite of the abnormal tension of the uterus and the rather rapid disten-

tion of the abdomen, the p.atient said that .she felt well and was able to walk long

distances without tiring. On November 1 the height of the fundus had incre.-ised

to 2S cm., the circumference of the abdomen .at the level of the umbilicus was S9

cm., and there was more tenseness from the increased hydramnios. Her weight at

this time was ICOU- pounds. Because the hydramnios had increased so markedly,

and it was .still not possible to palpate the fetus, a roentgen examination was de-

cidev] upon to determine, if possible, the presence of twins or a monstrosity. At

this time a ballottablc mass could be felt just above the symphysis and a fetal

heart could bo heard about the level of the umbilicus and 3 cm. from the midlino



BALLARD: DIAGNOSIS OP TRIPLE PREGNANCY 319

on the left. The roentgenologist reported on November 4 that the examination

revealed the presence of triplets, the first fetus presenting by the occiput with the

back to the right, the second as a transverse presentation with the head to the left,

and the third as a breech presentation with the back to the left.

An attempt was made to control the hydramnios by limiting the fluid intake, and

a careful fluid record was kept imtil the date of deliverj’. At no time was there

more than a normal variation between the fluids taken in and those excreted.

Wliether the hydramnios decreased or not is open to question. However, it can al-

most be said with certainty tliat it did not increase. During the five and one-half

weeks between the time of diagnosis of multiple pregnancy and deliver}', fetal parts

gradually became palpable but at no time was it possible to outline a single fetus

Pie. 1.

nor could more than one fetal heart sound be heard. A second x-ray taken two
weeks after the first one revealed 2 fetal heads in the fundus and 1 in the pelvis

(Dig. 1). The gain in weight continued, and on December 9, the patient weighed
129 !{• pounds. The height of the fundus was 30 cm., the distance from the

s}-mph}-5is to the top of the fundus around the ovoid was 38’^ cm., and the circum-
ference at the level of the umbilicus was 91 cm. During this time the patient felt

well and had no complaints except some shortness of breath on exertion. The
blood pressure remained around 120/SO, urinalysis was negative, and hemoglobin
was SO per cent (Dare).

On December 10, at approximately thirty-one weeks of gestation, at 2:30 a.m., the
foremost bag of waters ruptured spontaneously and labor pains began about one
hour later. Labor progressed rapidly and normally. Pains were at three-minute
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intervals, strong and lasting forty. to fifty seconds. At G A.M. the cervix was com-

pletely dilated and the occiput of the first hahy was on the perineum. Under gas-

oxj'gen-ether anesthesia a left mediolateral episiotomy was done and low forceps

applied. A 2 pound 13% ounce living female child was delivered at 6:05 a.m.,

position E.O.A. The second hag of waters presented and was ruptured artificially.

This child presented as a footling breech with the back to the right. At 6:09 A.jr.

a 2 pound 1314 ounce living female child was extracted. After the delivery of

the second child, the tliird one wliicli had been a breech presentation with the back

to the left turned spontaneously and presented by the occiput with the back to the

right. The third set of membranes were ruptured and a combined podalic version

followed bj' breech extraction was done. This child, also a female, was delivered

at 6:17 A.M. and weighed 2 pounds 1114 ounces. The episiotomy was repaired with

No. 2 chromic catgut, and the placenta and membranes were expressed intact by

modified Crede method. There was very little blood loss but the patient’s pulse

rose to 120 per minute immediately following deliveiy and remained at that level

for about half an hour, after which time it fell slowly to SO per minute and remained

at that level. Tlie rise was attributed to the sudden decrease in intraabdominal

pressure. The amount of amniotic fluid contained in each of the 2 sacs artificially

ruptured was estimated at 1,000 to 1,500 c.c. The mother left the delivery room in

FJg. 2.

good eonditioji. 'J’lie puerperium was normal except for a rise in temperature to

100.8° F. on the fourtli day and 101” on the fifth day, the pulse rate being 102

and 90, rt*spectivoIy.

All of the babies wore normal but were very cyanotic and required resuscitation.

.-Vftor an hour in warm tubs and the administration of oxygen carbon dioxide they

were breathing regularly, and their color w.as good although they cried poorly. They

were then placed in premature cribs and taken to the premature room. Attacks of

cyanosis recurred during the next few hours and si.x hours after delivery baby 'No, 2

dicfl. A few minutes later baby No. .3 dieil during a cyanotic attack. Baby No. 1

died at the end of twelve hoiir.s in the .«anic manner. TJic cause of death in all 3

w.as attributed to congenital atelecta.«i.s due to prematurity.

The placenta (Fig. 2) w.-is large, round, and measured 18% by IS by 5 cm. The

surface area w.as about th.at of the average placenta but the thickne.ss was twice

a;- great. It weighed fd'O gm. or -190 gni. more th:m the weight of the normal pla-

centa as given bv DcT.ee.u-' Both tim maternal and fetal surfaces were normal in

color, and tiiere was im evideiice of any gross pathology. There were .3 amniotic

sacs but ordy one rhorion. All of the amniotic sacs seemed to be approximately

the same sir.e .and were emciU- demon.«trafed ns the mpttires were .‘•rmall and soiric
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distance from tlie placenta. The membranes were entirely normal. The cords

were large and all about the same length, 29, 30, and 31 cm. One cord had a

velamentous insertion and 2 had central insertions. The placenta indicates that the

case is one of uniovular triplets.

I wish to express my appreciation to Dr. Louis H. Douglass for iiis assistance in

the handling of this case and in the preparation of this paper.
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EAETjY CHORIONEPITHELIOMA ARISING IN

HYDATIDIPORM iMOLE'’

M. Garber. M.D., F.A.C.S., and A. M. Young, M.D.,

Cleyeland, Ohio

(From the Eepartmeni of Obstetrics and Department of Pathology, Mount Sinai

Hospital)

’^UE diagnosis of chorionepithelioma is facilitated by the Friedman test due to

^ the fact that the concentration of anterior pituitary hormone in the patient's

urine is much higher than in the urine of a normal pregnancy. One-seventieth of

a. cubic centimeter of urine from a patient afflicted with chorionepithelioma may be

sufficient to evoke a positive reaction in mice.i However, after the expulsion of a

hydlitidiform mole and curettage of the uterus, there may be a long latent period

befote the development of the chorionepithelioma, as in the case of Kroesing, which

had h latent period of five and one-half years.2 In the absence of clinical signs,

such as bleeding, cystic degeneration of the ovaries, or irregular enlargement of the

uterus, it is difficult to know whether a malignant tumor will eventually develop in

a uterus from which a hydatidiform mole has bt.'on removc<l. In the case reported
herewith a repeatedly positive Friedman test was the only indication of persi.stent

intact mole tissue or early chorionepithelioma of the uterus.

L. K., white, aged thirty-one, para ii, was admitted to the hospital on Ajiril 24,

1934, with a history of profuse vaginal bleeding of twenty-four hours’ duration
with passing of blood clots. This had been preceded by irregular spotting since

March IS. Her last regular menstrual period occurred Feb. 17, 1934. Upon a pelvic

e.vamination April 1, the diagnosis of a two mouths’ pregnancy with threatened
abortion was made. The patient stated at that time that in her previous pregnancies
she nlso spotted during her second month.

Her past history was essentially negative. Her hu.sband was living and well. She
had had full-term deliveries six and four years previously. Her first pregnancy
was complicated by a severe pyelitis and the flolivery by a postpartum hemorrhage

•Rf aU at a nif-ftinc of tlie Obstotricat ami Oynecolojrical Soction of tlm Ck-ve]anrl
.\cnUi;uy of Juno C. 1P3C.
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necessitating transfusion. Her second pregnancy was normal, but the delivery was
followed again by severe postpartum hemorrhage. jSTo transfusion was done. The
cliild was stillborn (congenital heart disease). Her menses had always been regu-

lar, of average duration and flow. Physical examination, serology, and urinalysis

were negative.

On admission to the hospital a diagnosis of incomplete abortion was made. Ho
vaginal examination was done. Eoutine treatment with pituitary extract did not

empty the uterus and did not check the bleeding.

Dilatation of the cervix and curettage was then performed on April 25, 1934.

The uterus was found to be the size of that of a three months’ pregnancy, its depth

being 5 inches. A large mass of tissue grossly characteristic of hydatidiform mole

was removed, and the uterus was gently curetted and packed.

Microscopic Examination: Uterine contents; Section showed a striking picture;

the tissue was composed of chorionic villi, the majority of which showed moderate

to marked edema of the stroma. Some of the villi were over mm. thick. The
sjmcytium was thicker than average, nuclei of cells large. Pinal Diagnosis; hydatidi-

form mole (Pig. 1).

First. 1.—Piiotomicroffrapli, low magniflcatJon. H.vclatlcllform mole removed at first
curettage.

Fig. — Photomicrograph, low magnification. Rabbit ovary. Corpus luteum with
liemorrliagc and ret.ained ovum (positive Friedman test).

Tlic patient left the hospital in four days, at which time there was only a scant

brownish vtiginal discharge.

Tlie admission specimen of urine (Apr. 24, 1934) gave a strongly positive Pried-

man lest (Pig. 2), using Yj c.c. of urine (Table I).

A second Friedman test performed Jlay IG, 1931, about three weeks after re-

moval of the mole, gave a weakly positive result using 30 c.c. of urine. Because of

the fact that gonadotropic hormone was still present in the urine, another Fried-

man test was done June S, 1934, and again gave a weakly positive result with 30 c.c.

of urine.

Because of the persi.stontly positive Friedman reaction, it was thought advisable

to rcpc-at the curottement to remove whatever mole tissue might have been left in

the uterus after the first curettement. The patient tvas readmitted on .Tune 21,

1934. Examination on admission showed the uterus well involuted, not lender, no

enlargement or tenderness of the ndnex;u The history of a slight intermittent

brownish discharge was the only finding pointing to a possible retention of hydatidi-

form mole in the uterus.
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Dilatation and curettage was done on June 22, 1934. The uterus was found to be

about 3 inches deep and was finn. The uterus was curetted carefully, but vigor-

ousl}’’, with a sharp curet. Only a small amount of endometrial tissue was obtained.

Microscopic examination of the curettings showed a few small islands of uterine

endometrium with glands few in number. There was some proliferation of fibro-

blasts and focal areas of round cell infiltration in the stroma. No villi or hydatidi-

form mole were present. Diagnosis: subacute endometritis (slight).

Table I

DATE
FRIEDMAN TEST

j

SURIilCAL PATH.

RESULT AMT. URINE
!

DIAGNOSIS

4/24/34 Strongly positive 0.5 c.c. Hydatidiform mole
5/l()/34 Weakly positive 30.0 c.c.

0/ 8/34
6/22/34

Weakly positive 30.0 c.c.

Chronic endometritis
7/20/34 Strongly positive 30.0 c.c.

7/30/34 Strongly positive 20.0 c.c.

8/ 4/34

8/13/34

Strongly positive

Negative
30.0 c.c.

0.5 c.c.

Few intact villi of hyda-
tidiform mole

8/25/34 Weakly positive 30.0 c.c.
1

9/14/34 Weakly positive 30.0 c.c.

9/18/.34

9/24/34
Positive 30.0 c.c.

Intact syncytial masses of

mole in uterus. Begin-
ning chorionepithelioma

(?)
9/20/34
Postop.

Negative 30.0 c.c.

10/ G/34
• Postop.

Negative 30.0 c.c.

10/31/34
Postop.

Negative 30.0 c.c.

: 10/10/35
Postop.

Negative 30.0 c.c.

The Fricflman test was repeated one month after her discharge from the hospital

(July 20, 1934) using 30 c.c. of urine, and a strongly positive reaction was obtained.

Ten days later (July 30) her urine again gave a strongly positive Friedman test

with 20 c.c. of urine. This was rcchccked August 4, and the result was as follows:

Friedman test strongly positive with 30 c.c. and negative with % c.c. of the pa-

tient’s urine.

The patient was readmitted to the hospital August 12 solely because Friedman
tests were persistently positive. The history and physical findings on this admission
were entirely negative. There had been no vaginal bleeding or discharge since the
last curettage seven weeks previously.

Curettage was again performed on August 13. The uterus was found to be about
3 inches deep and firm

;
no masses or irregularities were discovered on palpation.

At one point in the curettage of the posterior wall profuse bleeding occurred. A
small amount of endometrium wa.s removed. Tlie largest ma.'^s was about 6 mm.
in diameter and .appeared membranous, spongy and edematous. Microscopic c.vam-

inntion of the curettings showed about a dozen typical chorionic villi of liydatidi-

fonn mole. The edema of the stroma was v.ariablo. In places some of the villi

were over 1 mm. in width. The syncytium varied in thickness; in places it was
iicaped up with some of the nuclei, large and hyperchromatic. Tlierc was one
small nest of cells several hundred micra in diameter, possibly decidual cells. Fin.al
Diagnosis: intact chorionic will of hydatidiform mole.
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Following tliis eurettemcnt a Fi-iednian test was done Aug. 25, 1934, and was

weakly positive with 30 c.c. of urine. On repeating the test about three weeks later,

September 14, a similar I'cactiou was obtained. However, a few days later, Sep-

tember IS, on repeating tlie test a soinewJiat more strongly positive result was ob-

tained.

A pelvic e.vamination on September 20 showed cystic enlargement of both

ovaries to about tlircc times the normal size. Tiiis finding, together with the fact

that at no time was a negative Friedman test obtained with 30 c.c. of tlie patient's

urine during the six-month period of observation, indicated increased hormonic

activity resulting from the presence of living chorionic tissue in the uterus, and

hy.sterectomy was decided upon.

Tlie patient was readmitted to the hospital for the fourth time on September 23.

She had no complaint. There was no vaginal discharge. Tlie uterus was normal

size, freely movable, not tender. The left ovary was cystic and four times the

normal size. Tlie riglit ovary was cystic and twice the normal size.

Fim 3.—Gi'o.s.s photoKrapIi, actual size. Ovaries, fallopian lubes, uterus and cervl.x,

.showing- necrotic mole nia.ss in fundus and multiple cystic corpora lutoa in ovaries.

On Se2)tember 24 the following o[)orations were performed: total hysterectomy,

bilateral salpingectomy, left oojiliorectomy, and partial resection of the right ovary.

Lahoratory lli'yort

:

The uterus was of aiiproximately average size (weighing

together with the cervix about (>5 gm.) and .showed no ajipreciablc abnormalities

on the external surface. On oiiening the uterus the endometrial canal wjis not en-

larged and the endometrium was thinner than average with no evidence of retained

hvdatidiform mole. On .section of the myometrium, however, a striking picture

presented in the upper I’ortion of the fundus. Here a roughly sjjherical mass, about

12 mm. in diameter, was found reaching from just beyond the endometrium to

within 1 muu of the perimetrium (Fig. 3). Tlie tissue here was friable in con-

sistence and grayish yellow, gros.sly .-mgge.sting malignant tumor invading the

nivomotrium. Microscopic examination of this area showetl the tissue to be degen-

erating and necrotic tissue of liydatidiform mole (Figs. J and ~)) and apparently

not the tissue responsible for the positive Friedman tests. Furtiicr examination

/if the nteius to determine the cause of the most recent imsitive Friedman tests

shotved in the myornct.’-iurn bilaterally toward flic cornua small c.ohorcnt of
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grayish tissue in the walls of dilated and tortuous veins (Figs. (3, 7, 8, and 9).

Sections from these areas showed veiy large syncytial cells or cell masses, some

over 300 inicra in diameter, adjoining one aiiotlier in one or several layers immedi-

ately below the intima. The nuclei were very large, many hyperchromatic. In a

few places coherent nests of these large cells were observed; the largest, about

JI/2 by 'Tt mm,, suggested beginning or early chorionepithelioma formation. The

majority of the cells here were ap]jarentlj' intact.

Fig. 4.

Fig. 4.—Photomicrograph, very low iiiagniflcation (about X C). Degenerating and
necrotic tissue of hydatldiforin mole in myometrium of fundus.

Fig. 5.—Photomicrograph, low magnlflcation. Degenerating and necrotic ti.ssuc of
liydatidiform mole from area siiown in Fig. 4.

Fiu. r..—I’liotomicrograpl), very low magniflc.'iUon. Intact -syncytial cell.s and cell
nia.s.st's lining veins in myometrium in cornua of ut'-nis.

The fallopi!\n tubes grossly appeared normal, but in the proximal end of the

left tube there was a mass of friable whitish tissue in the wall several millimeters

in diameter. Scetions in this area showed, in the wall several hundred miera from
the lumen, a mass 2 to it mm. in diameter, comiiosed of necrotic mole tissue (Fig. 30).

The lelt ovary and the removed prwtion of the right ovary were both foinid to

be enlarged by characteristic cystic corpora lutea (Fig. Tliere were tv.-o of these
in the left and one in the right ovary, ctich measuring ;ibnut g cm. in diameter.
MicTO'ieopirally, regional to a lutein cj-st there was an island of typiea! decidual
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FJg. 9.—PhotomicroKraph, low magnification. Intact syncytial cells and cell

wnsses with very large hyperchromatlc nuclei lining veins, suggesting early chorlonep-
Ithelioma formation.

Pig. 10.—Photomicrograph, very low magnification. Proximal portion of fallopian
tfibe showing necrotic mole tissue in the wall.

jri- 11 Photomicrograph, low magninc.ation. Decidual reaction on siirf/ice of

ovaiw (rarnc mncnlflr-ation ns rifrx. 7 and S) for cornpari.ion of .size of nuclei of

dccijual coll .1 and thofo of syncytium.
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tissue several hundred micra in diameter just below tlie surface of the ovary

(Fig. 11). There were also other smaller islands of similar decidual tissue at

some distance just below the surface of the ovary.

Finnl Diagnosis: Multiple islands of intact syncytial cells in the walls of veins

in the myometrium especially in the region of the left cornua. One island l^/z mm.

diameter (beginning or early chorionepithelioma?). Disseminated intact hydatid

mole masses in veins of uterus especially at left comua and right lateral portion of

fundus. Multiple areas of degenerating syncytial cells with replacement fibrosis in

the Avails of veins. Extension of hydatidiform mole into myometrium of fundus

in an area l'^/> cm. diameter reaching to within 1 mm. of the perimetrium (de-

generated). One mole mass in Avail of proximal portion, left fallopian tube

(degenerated). Multiple cystic corpora lutea, ovaries largest about .3 cm. diameter.

The Friedman test on Sept. 2G, 1934 (forty-eight hours after operation) was

negative. The patient made a most uneventful rccoveiy and left the hospital twelve

days after operation. The Friedman test on the day of discharge was negative. It

Avas also negative Oct. 31, 1934, and Oct. 10, 1935. At the time of the present

report (Noa’. 1, 1935), the patient has no complaint and the peh'ic findings are en-

tirely negative.

co:mment

The incidence of chorionepithelioma folloAA'ing hydatidiform mole has not been

definitely established. Findlay reports a series of 500 cases of hydatid mole. In

157 of these, chorionepithelioma developed, an incidence of 31.4 per cent.s In

Senarden’s scries of 49 moles, 5 or 13 per cent developed chorinepithelioma; AA'hilo

Williams states that in his experience only 5 per cent of hydatidiform moles under-

Avont chorioncpithelioma-i formation.

Because of such A-ariation in the incidence of chorionepithelioma dcA-eloping in

hydatidiform moles recorded by ditlerent observers, the method of treatment is

often debatable. One of the authors (M. G.) has sent the complete historj' of this

case to tAvelve outstanding obstetricians and gynecologists of his city asking their

opinion as to what treatment aa'us indicated. Fifty per cent of the responses were
in faA’or of immediate hysterectomy, Avhilc the rest adA-ised AA-atchful Avaiting.

During the six months that elapsed from the discoA-ery of the mole to the

hysterectomy, the Friedman test remained positive AA'ith 30 c.c. of the patient's

urine, and repeated pelA'ic findings A\-cre negative. As soon as the Friedman test

appeared more positive and the ovaries showed a cystic enlargement, the operation

Avas performed without delay.

It appears, then, that repeated examination of the patient’s pelvis, together AA-ith

repeated Friedman te.Ms, may be used as a reliable guide in solr-ing the often per-

plexing problems of the treatment of hydatidiform mole.
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The Placentae Transmission of Nonanesthetic Doses of Barbital

James M. Dille, Ph.D., Washington, D. C.

(From the Department of Pharmacology and Materia Medica, Georgetown

University School of Medicine)

Anesthetic clo.se.s of barbital and amytal have been shown to

^ pass from the blood of the mother into the fetus. ^ In these ex-

periments single anesthetic doses of sodium barbital (from 225 to 300

mg. per leg.), and amjdal (100 mg. iier leg.) were administered intra-

venouslv to jjregnant rabbits, and the amounts of barbitiu’ate present

in the fetus, amniotie fluid, and placenta were determined by colori-

metric methods for the quantitative estimation of barbiturates de-

A'eloped bj’ Koppanyi et al.-* ^ It Avas found tliat appreciable quanti-

ties of these tAvo barbiturates Avere present in the fetus fifteen minutes

after the administration of the drug to the mother, and in some eases

the quantity approached a concentration Avliich could be deemed anes-

thetic. HoAvever, in all eases the fetuses Avere viable as sIicaagi by

their response to mechanical stimuli. Since the doses used in this

Avork Avere higher than those used in human obstetrics, the possibility

arises that in smaller doses barbiturates are not transmitted through

the placenta in detectable amounts. The folloAA'ing experiments AA’ere

dcAUsed to iiiA'cstigate this possibility.

experijiental

Sodium burbitsil (soluble barbital, •‘mcdinal”) iu doses of 75 and 100 >ng. per

kg. was administered to rabbits by the marginal car vein. These amounts are

sedative and sopjorifie for nibbit.s, but never pjroduce true anesthesia. This drug

was chosen for this work in preference to other barbiturates, because a fairly large

amount of it may be given without obtaining profound depression of the central

nervous system, and thus it is easier to estimate accurately the amounts of drug

])roEcnt in the tissues without administering anesthetic doses.

Tn previous experiments when barbiturates were used in anesthetic doses, the

surgical proceilurcs invoh’od could be easily carried out. In this series of experi-

ments, however, since nonanesthetic doses were administered, the surgical procedures

could not be performed without further anesthesia. Therefore, for immobilization

and analgesia of the experimental animal, sjtinal anesfhe.sia was used in every case.

One cubic, centimeter of a ‘Might’- type of spinal anesthetic (novocaine 0.105 gm.,

.stare-h O.l.'IO gm., alcohol 0,"2-l c.c., and j»hy.''iologic. .saline {]..«. ad 2.000 c.c.) Avas

injected into the third lumbar interspace and aflcfr the maximum efl'ect was

obtained the rabbit w;is jdaeed on an animal board, head downward, and the

requisite dose of .'•odium barbital injected. After laparotomy and expo.sure of the

uterus tAvo or more fctuse.o were rejuoved at variou.s intervals by clamping off and

e-xcising the portion of the uterus containing tlie fetus. Care was taken not to inter-

fere with th.e circulation of tlie remaining portion of the titeru.s, xvliich wa." returned
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to the abdominal cavity and the wound temporarily closed until the removal of the

next uterine portion. Tlie excised portion of the uterus was opened longitudinally,

and the amniotic fluid Avas collected Avithout contamination Avith blood by aspirating

it from the amniotic sac Avith a syringe. The fetus Avas separated from the placenta

!ind fetal mcm'brancs, and tested for viability by pinching a fold of the skin Avith

forceps.

Tlio fetuses, the placentas, and amniotic fluids Avere ])rcpared for barbital

determinations separately. The fetuses AA'cre Aveighed, hashed in a meat grinder and

the proteins precipitated and remoA-ed by filtration according to the alkaline-copper

sulphate method described by Koppanyi ct al.2. a The placentas Avere treated like-

wise. The amniotic fluid Avas measured and treated Avith equal amounts of 10 per

cent sodium tungstate and 5 per cent sulphuric acid, shaken vigorously 1o precipitate

the proteins and fdtered. The protein-free filtrates AA-erc then extracted Avith chloro-

form. All chlorofonn extracts of the filtrates Avere concentrated by evaporation and

to.stcd by the microtest of Ivoppanyi et al.a

T.\m.r. T. The Conekntu.atiox ok Bauuitae ix the Amxiotic Feuid, Peackxta and
Fetles Foeloaa’ixo Ixti’.avexoh.s Ahmixisteatiox ok Podium

BAliniTAIi TO THE AIOTHEU

UAimiT
DOSE

5tG./KG.

TIME ELAPiSED

IlETAVEEN IX-

JECTIOX AXD
r.r.MOA'.AL OF
THE FETUS

AJfXIOTIC

FLUID
MG./C.C.

PLACEXTA
MG./GM.

FETUS
mg./gm.

1 75 1 min. trace trace trace

15 min. 0.015

30 min.
(30 min. miHQRggHIH 0.021

O 100 1 min. 0.020 0.017

la min. 0.023 0.014

30 min. 0.01.3

CO min. —
n 300 0.010 0.010 0.008

0.017 0.025 0.022

Table I contains a summary of the results obtained using doses of 75 and 100

mg. of sodium barbital per kilogram. With these doses, as Avith the larger doses

used in previous Avork, a transfer of barbital from the mother to the fetus could

easily be demonstrated. Barbital AA-as found in the placenta and in the amniotic

fluid as AA'cll as in the fetus. The anioiint of barbital accumulation in the placenta

and fetus increased steadily Avithin the first hour following intraA-enous injection.

To approximate conditions existing in normal obstetric use, only pregnant rabbits

Avhich Avero near the end of gestation, AA-lien the weight of the fetu.ses Avas about 15
to 20 gm.. Avere selected for these exjierinients.

roMMEXT

Tlip. doses of barbital admini.slerod to tlio.se pregnant rabbits repre-

sent less tban one-balf of the Hiiniimim ainonnt of this drug required
to produce surgical aueslbesia. Con'esponding doses of otber barbitu-
rates are frequently employed in obstetrics to produce amnesia and
analgesia, suid from those experiments, it i.s cA'ident that dose.s of tliis

magnitude permeate the ]>laecula just as easily as anesthetic doses.
In our jirevious Avnrk it was shown that the placenta presents no
barrier against full anesthetic doses of barbitui’ic acid derivatives.
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and tliis is also true for doses producing only liglit depression. There

is little doubt that 'U’-hat holds true for these smaller doses of barbital

also applies to corresponding doses of other barbiturates. At any

rate, no one can now maintain that the placental permeability to bar-

biturates exists only after large doses have been administered.

In the experiments described above, all of the fetuses removed from

the uterus showed respiratory movements and reacted to mechanical

stimuli. They were not anesthetized, in fact they could not be, for

no anesthetic doses had been administered to the mother. But the

fact that fetal tissues contained appreciable amounts of barbiturates

is a fairly certain indication that some degree of central nervous de-

pression must have been present in the fetuses, and that the degree of

this narcosis of the fetus will depend upon the size of the dose ad-

ministei’ed to the mother. While' we are not prepared to state that

pregnancy offers a contraindication to the use of barbiturates, we
must call attention to the fact that the placenta offers no barrier to

barbiturates, and that whenever these drugs are administered to ex-

pectant mothers, the embryo will get its full share of them.
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ERGOT IN THE PUERPERIUM

Clayton T. Beecham, B.S., M.D., Philadelphia, Pa.

(From the Kensington Hospital for Women)

The clinical value of ergot in the puerperium has long been ques-

tioned by various obstetricians. However, Koff^ and Moir^ have

definitely proved that ergot has a marked o.xjdocic effect and an impor-

tant place in the puerperal management of a modern obstetric case. In

view of the divergent opinions on the importance of ergot, we have

studied the morbidity, involution, and puerperal bleeding in 551 post-

partum cases on three different ergot regimes in the Kensington Hos-

pital for Women.
PROCEDURE

In each case every patient received an ampule of pituitary solution and ergot at

tho completion of the second stage of labor. The first 100 patients received no

other oxytocic mcdic<alion during their stay in the hospital. A scries of 3.01 patients

received fluid extract of ergot, U.S.P., starting when tho patient v.ns taken to her

ward Iwd. Here she received one drachm every four hours for six doses, and then

three time.® a day for four days. In the third group of tho scries, 100 cases, an

ergot preparation* was used wliich was standardized for its content of the new

•Ernoldonla, riippllo'l ttirfuiais tlie roiirtrsv- of Jo)in Wyeth .mf! nrother. Inr.
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alkaloid, ergostetrines (ergoinetrine). This was administered in the same -way as

the fluid extract. In those cases where lochia rubra was present to any great ex-

tent after the sixth postpartum day an additional course of one drachm at four-

hour intervals for six doses was administered. Thirty-five per cent of the patients

on fluid e.xtract of ergot, U.S.P., needed this and 20 per cent on ergoklonin received

additional dosage. Upon discharge date, the morning of the tenth day, a sterile

vaginal examination was done on all patients that did not have repair work follow-

ing delivery. At this time note was made of the involution of the uterus, the amount

of bleeding, and the gross uncorrected morbidity.

I'iK. 1. Compurlson of involution, degree of bleeding .md morbldilv in patient-s on
dilTorcnt regimes during the piicrperium.

RE.5ULTS

Involviion .—In palienbs not receiving ergot, subinvolufion occurred
in •J1.4 per cent of the patients examined (Fig. 1) and in 13.2 per cent
of the iialients of the fluid extract series, while no suhinvolution occurred
in the ])aticnls receiving the newer ergot preparation.

likedinp .—A striking difference in the locltia ruhra was noted on the
tciith day (Fig. 1). The best result was obtained with ergoklonin, since

70 per cent of that group had no sanguineous discharge. The fluid ex-
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tract series showed bleeding to some extent in all but 57.6 per cent, while

in the cases witliout oral ergot only 30 per cent were entirely free of

bleeding. In the patients classified as showing scant bleeding (Table I),

there was a low incidence of subinvolution, and these may therefore be

Table I

DEGREE
OF

BLEEDING

1

NO ERGOT F. E. ERGOT U.S.P.
)

-ERGOKLONIN

PER

CENT

100 CASES

£h

§O

P '

P

(

351 CASES

Eh

>5
PO
P
K
P

1

100 CASES

INVOLUTED

o
5
p
o
>
t-*

p
p
CO

^
,ow

Eh
<

Wt

X
p
o

c
p
Eh

^ 1

^
1o
1

H
i

X
o
E^
P
P
O

a
1

S
i

o

§
s
W4

0.
W
o
fe:

INVOLUTED

X
O
•-«

=H

o
f>
X
>-*

p
P
ro

NO

EXAMINATION

None 30 21 57. () 117 3 82 70 0

Scant*^ 28 IG IsB 30.2 44- 11 51 28 BkH 0
i^Ioderate 40 4 WmB n.7 10 11 20 2 BEB 0 I
Severe 2 0BB' O.G 0 1 1 0 0

1

0

•Scant bleeding- : a few drops of fresh blood or a mucosanguineous discharge.

Moderate bleeding; a saturated vuU’al pad in six hours.

Severe bleeding; several saturated pads in six hour.s.

grouped wilJi tlie nonbleeding series ITom tJie standpoint of a satisfac-

tory puerperium. Tlie groups showing moderate bleeding demonstrate

clearly the value of oxytocic medication during tlie puerperium, for 40

per cent of the nonergot cases fall in this classification, wliile only 11.7

per cent in the fluid extract series, and 2 per cent in the ergoklonin

series showed hemorrhage of this magnitude. The "severe bleeding”

classification is re])resented by 2 per cent in tlie nonergot group and

0.6 per cent in the fluid extract cases. No cases of this type occurred

in the ergoklonin group.

Mnrhidiiy .—A jialient was considered as morbid when her tempera-

ture reached 100° F. twice in twenty-four hours, excluding the first

posliiartuin day. These figures are imcorrected and constitute all tera-

jicraturcs, no matter what cau.se', that appeared in these 551 eases. The

morbidity was highest (16.0 per cent) (Pig. 1) in the patients who re-

ceived no ergot and lowest (12.12 per cent) where ergoklonin was u.scd,

while the fluid extract of ergot. U.S.P. series differed only slightly from

the new preparation, at 13 per cent.

CONCIJJSIONS

1. Lochia rubra was more iiersi.stent in patients receiving no form of

ergot during the puerperium.

2. Snbinvolution occurred in much higher percentage (41.4 per cent)

in nonergot eases than in fluid extract cases (13.2 per cent), and wa.s

completely absent in the ergoklonin series.

3. A satisfactoi-y pucr{)eriuni was observed in 58 per cent of patient.s

receiving no oxytocic drug, in S7.8 per cent of patients receiving fluid
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extract of ergot, U.S.P., and in 98 per cent of patients treated with

ergoklonin. There was less strilring difference in the morbidity percent-

ages in tlie tliree groups than in the figures showing degree of bleeding

and subinvolution.

4. From a study of a series of 551 cases, ergot appears to be a useful

and necessary aid to a normal puerperium, preferably in tlie form of a

preparation of kno\yn ergostetrine (ergometrine) content.
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RECOGNITION AND PREVENTION OF BLADDER INJURIES

Samuel S. Rosbnfeld, M.D., F.A.C.S., New York, N. Y.

ON FIRST thought, a discussion of the subject indicated in the title

of this paper tvould appear superfluous and exceedingly elemen-

tary. However, when one reads the literature and finds tliat the mor-

lalily in bladder injuries during operation is variousl.v reported as

from 12 to 45 per cent, it is apparent that the subject, after all, does

deserve attention, especially as most cases remain unreported.

jMy own attention was drawn to this subject by a few observed and

below described personal eases. My experience leads me to conclude

that this injury is not a serious complication, provided that it is recog-

nized and promptly and properly treated. Once the accident is recog-

nized. surgical victory is almo.st surely attained, for treatment is

simple and practically always successful.

This subject is of particular interest to the pelvic surgeon who of

necessity employs the .suiirapubic incision in the great majority of

cases, and as a corollary the bladder is in much greater danger than

in other types of surgery except tliat of liernia. It is especially in

jeopai'dy in eases of large fibroids of the uterus where the bladder is

displaced and stretched and is likely to be found at a much higher

level than normally. Practically all of my observed and personal

cases of bladder injury occurred in large fibroids of the uterus.

Cask t.—Mrs. T... M,. f(irtr-.'=ovon ycar.>; nM. gravida vii, jiara iii. Chief oom-
pliutiis; calargejnerit of the abdomen, dribbling of urine, and profuse menstrual flow.

Abdominal e.vamimition showed n mass in the center of the abdomen, hard, not
tender, rcuciiing from tiu* symj'hysis to the umbilicus. Vrigin.-il cxnmin.'ifion disclo?<‘d

a mnrbed cystoi-ole. Im-.-rntcd cervix, uterus the sent of tumors Tcn>diing to the
umbilirns.

At oj-<>rntitin. there wns found n (legcnonitcil cystic rr.nss which v.ns Jlrinlv nd-
herent to ih.* p'triet.nl jvritonenm nnd intestines nnd attnehed to the fundus of the
u'terus by :s short pe.|ie]e. Thi> twin’s and ovnriec '{ppuired nomml. Tiie Iivt>r
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was smooth and the gallbladder was normal. A median suprapubic incision was

made, and a large amount of serous fluid escaped from tlie peritoneal cavity. Tlie

tumor was separated from the intestines and parietal peritoneum. One of the cystic

masses opened during manipulation. Tlie pedicle of the tumor was clamped, and

the tumor was removed. A supravaginal hj’sterectomy was then performed, all

raw surfaces were peritonized, and the abdomen was closed in layers, without

drainage.

A culture from the intraabdominal fluid found free in the peritoneal cavity was

found sterile.

The uterus contained many small intramural fibroids and measured C by G inches.

The wall was very thick and the mucosa hypertrophic. The intramural fibroids

appeared somewhat degenerated. Another mass distinct from the uterus was

globular in shape and measured 9 by S inches. It included two large multilocular

cysts with serous, ye'low, gelatinous contents. The cyst wall was very thin,

smooth and did not contain any papillae. The solid portion of the mass was yel-

lowish in color, fatty and was also somewhat cystic.

Diagnosis: Cellular myomas of the uterus, pedunculated myoma with cystic

degeneration, and marked endometrial hj'perplasia.

Sections from various portions of the uterus and from the pedunculated mass

showed extremely cellular leiomyomatous tumors which did not appear aggressive

enough to warrant diagnosis of malignant transformation.

Postoperative Course: Patient was comfortable the day of the operation. She

was catheterized twelve hours afterward and no urine was obtained. An intravenous

infusion of glucose and saline was given, and she was again catheterized and only

a few drops obtained. The nurse reported that the patient was almost continu-

ouslj' dribb'ing. A later catheterization yielded 25 c.c. of urine. The bladder was

filled with argjTol solution and practically the same amount was obtained by

catheterization as was introduced. The chemical examination of the blood showed

a nonprotein nitrogen of 35, and a CO, of 40. Hot fomentations were applied to

the kidney regions and hypodermoclysis and intravenous infusions were continued.

A urologist was called in consultation, and he was of the opinion that the ureters

were not tied, that there was no injury to the urinary organs, and that the patient

was suffering from reflex anuria. The p.atient died about seventy-two hours after

the operation.

Antopsg Itrport

:

On opening the abdominal cavity the viscera were found

covered by plastic exudate and slightly adherent to each other. Lino of suture

was intact. On inserting a probe into the bladder there was found a small collapsed

opening in the roof of bladder which connected with the peritoneal cavity. The

ojicning was found to be the only part of a large surgically produced defect in the

roof of the bladder, most of which was closed by inclusion within the sutures

closing the peritoneal cavity. It was impossible to discern within the peritoneal

cavity any nrgyrol which had been introduced into the bladder or any indigo carmine

wliich had been injected intravenously. The bladder was empty and the mucosa

congested. The microscopic examination of tlie kidneys and pelvic lymph nodes

showed them to be normal.

Cash 2.—Mrs. K. F., aged twenty-five ycar.s. In the cour.=c of an c.vainination

for a ga.'-trointestinal ui>set, her family doctor di-fcovered a large tumor of the

uterus. In retrospect, the imtient recalled being troubled with urinary frcfjuency.

An sibdoinina! exaiainaf inn revealed a large ovoifl rnnss reaching from the ryin

[hysis to the unibdicus.
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Operation: Median suprapubic incision, the bladder "svas very high and at-

tached to tlic uterus. The bladder n'as dissected off and in doing so a small piece

of adherent bladder -ivas opened into. The rent was immediately’’ repaired by two

layers of sutures. A cigaret drain was placed in the pelvic cavity behind the cer-

vical stump, and a piece of Penrose tubing was placed over the cut area. A re-

tention catheter was placed in the bladder.

The uterus measured 10 by 6 inches, and contained several hard fibroids. The

patient made an uneventful recovery.

Case 3.—Mrs. P. H., aged forty years. Chief complaints: lower abdominal pain,

enlargement of the abdomen, and menorrhagia. Vaginal examination revealed the

presence of a uterus reaching from the pelvic basin to the level of the umbilicus.

Multiple tumors were palpable. The patient was cathetorized on the operating

table and the catheter was left in situ. A suprapubic incision was then made and

a typical supravaginal hysterectomy was performed. The bladder was at a much

higher level than normally and was cut into. No urine escaped but the fact that the

structure was bladder, was confirmed by feeling the catheter. The bladder injury

was treated exactly as in tlie case cited above. The patient made an uneventful

recovery.

Case 4.—Mrs, L. B., aged forty-two years. Tlie signs and symptoms were simi-

lar to those in Case 3. Tliis patient was also catheterized on tlie operating table,

and the catheter was left in situ. A suprapubic incision was made and a supra-

vaginal hysterectomy was performed. A small intraligamentous fibroid was also

removed. Toward the latter part of the operation, the bladder was opened. Eecogni-

tion of tliis accident would have been doubtful had it not been for the presence

of the catheter in the bladder. The bladder rent was repaired as in the two cases

cited above, and the patient made an uneventful recovciy.

In order to avoid this, to say the least, embarrassing complication, I have lately

been employing the following method to identify the bladder: The patient is

catheterized and the bladder urine is aVowed to escape. The catheter is left in

situ, and by means of a glass connecting tip and rubber tubing the catheter is

connected to a glass calibrated reservoir suspended from a movable column stand.

This lube rests on the patient’s thighs and lies under sterile drapes. There is

an additional connecting glass tip in the tubing between the reservoir and the

catheter. The reservoir is the usual “clysis” or intravenous bottle. I usually have

it filled with 300 c.c. of 4 per cent boric acid solution, and a nurse releases the

clamp on the tubing and allows the bladder to fill ns soon as, or just before, I

commence the abdominal incision. ^Vs soon as I have recognized the bladder, I

open into the peritoneal cavity, and the nurse then allows the bladder fluid to drain

off by disconnecting the glass connecting tube which lies outside the sterile drapes.

Should it become necessary to reft 1 the bladder, it is a very simple matter to again
reconnect tlie connecting glass. The catheter is removed after completion of the
operation.

Since I have been filling the bladder, I operate with much greater comfort. I
fc-el Hint 1 am treading on much surer ground. The clmnccs for inadvertently
0|>ening the bhsdder arc vciy greatly diminished, and should this accident occur,

it would be very crisily recognized and repaire<l.

Leaving a catheter in situ, even without di.stonding it, is a valu.able aid in

rocognizing the bladder.

I am convinced that Vdadders arc at timt-s opened, and if the Idadder is empty,
the frict tlint the bladder has been opened frequently e?cape.s rw'-ignitio.n. Peri-
tonitis results, and if :;utopsy is not r-erformed, the cause of the peritonitis is

nscril'fvl to some other factor.



336 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

REFERENCES

(1) Gibson, C. L.: Med. Eec. 51: 401, 1S97. (2) Eggcnbcrgcr, S.; Deutsche
Ztsehr. f. Chir. Leipsic, October, 190S. (3) DcGorma, TV. B.; ISTe-w York State

J. Med. 13; 571, 1913. (4) Stevens, Tf. JE.: California & West. Med. 39: 3SS, 1933,

(5) Bicrhoff and Unger: Am. J. Surg. 30: 506, 1935. (6) Heinich, P.; Surg.

Gjmec. Obst. 22: 492, 1916. (7) Leff, 21.: Asr. .T. Ob.st. & Gynec. 29: 749, 1935.

1SS2 Grand Concourse

ENDOMETRIOSIS OF THE UMBILICUS

Herman F. Strongust, Ph.C., M.D., New York, N. Y.

(From TVoman’s Fospital in the State of New York)

UNDER the caption of heterotopic endometrial groYilis are included

such struetnre.s or tissues Avhieh morphologically and in eei’tain

respects fmietionally resemble the uterine mucosa, although not neces-

sarily coming in direct contact witli the latter.

The theorelie origin of and the bizarre nomenclature ascribed to the

specific neoplasm under disenssion has been fully dealt with elsewhere.

Cursory reference lo the theoretical phases should therefore suffice when

emphasizing more important points in the cases liere reported.

Lauche,^ assuming that under proper conditions coelomic cells are

capable of transmutation into endometrium, probably has the advantage

over advocates of other theorie.s, because his reasoning rests firmly upon

an embryologie foundation which is all inclusive, in that the wolffian

body and miillerian ducts which are brought in for culpability as etio-

logie factors are developmcntally of coelomic oi’igin (Cullen®).

CASE REPORTS

Case 1.— (IJcf^ord No. 3.S359.) Mr.s. M. C., aged forty-tlircc year.'!, white. Pre-

vioujdj’ admitted November, 1926, and operated upon I>y Dr. George Graj’ Ward,

including curettage, traclielorrhapliy, perineorrhapliy, rectopo.vy, myomcctoiny, oopho-

rectomy, fixation of prolapsed ovary. Tlie pathologic diagno.si.s was glandular hyper-

jdasia of the endometrium, cervicitis, hemorrhagic ovarian cyst, normal appendix,

myomata uteri. Patient wa.s relieved of .symptoms, and the wound healed by pri-

mary union. She was discharged on Nov. 2-1, 1926. Patient readmitted Ajiril 22,

IttSO. There was a lump in tlie umbilicus, which wa.s first noticed in .Tune, 192S.

On examination a nodule which wa.^ tender, red, and hard, wa.s found. On ifarch 6,

19,'I0, examination revealed an increase in si'/.c of the mass, which was now uncom-

fortable; it wa« inclined to bleed a little and was tender.

At the operation a neoplasm of the umbilicus, the .size of a large acorn wa.s ob-

.‘..?rvcd: it %vas solid, terid<‘r. blui.sh in color, increasing in size, entirely free from

surrounding ti.ssue in the abdominal wall and free from any connection with the

jw'ritoneum. The mass was e,\ci.'-ed in its entirety when incising the abdominal

wall.

/'ra’riirfttbm .— .V firm nmle covered with stretched .«lcin pre...enf ing a few purplish

vcscuilar formntimis the size of a millet .'-c-ed. A transsection revealed the nodular



STRONGIN : ENDOMETRIOSIS OF UMBILICUS 337

mass composed of wMtisli tissue septa which included iu the meshes small cystic

formations. Larger structures of the same type -were filled -with hro-umish, blackish

thick fluid similar to old blood. The surrounding fat tissue -svas •well delimited from

the tumor, which did not seem to encroach upon it.

Serial sections of the -u'hole mass were made, and every fifth and tenth section

was prepared for microscopic studies. The epidermis covering the mass varied in

thickness and appeared normal. The nodular projections were produced by the in-

clusion of groups of glands, wliich were in most instances a dense dissemination of

lymphocytes. Glands were of different sizes; their shape and the type of epithelium

corresponded to endometrium; a secretory function was apparent in some of them.

Wliere cystic distention had occurred, the epithelium was flat or of cuboidal tj^e.

The fibroepithelial structures were densely scattered in the periphery of the mass,

while in the central portions the epithelial structures were almost missing and dif-

fusely arranged strands of cytogenic tissue only were encountered.

There was no borderline between the corium and the fibroepithelium inclusions

which were also found below the fascia. In this area the epithelium was generally

of nonsecretory, moderately atrophic type. One of the glandular ducts was dilated

to a small cystic formation wliich was occupied by small lobules of fatty tissue.

Near to it was a strand of looseh* arranged cj-togenic stroma in which polynuclear

giant cells were densely distributed.

Since the peritoneum was not demonstrable in any of the sections, a continuity

of the endometrial structures with the peritoneum could not be made eiident.

There were no specific epithelial formations found in the lower part of the sub-

fascial layer and in the muscle. There was no e'vidence of inflammation.

Diagnosis .—Adenoma of umbilicus of endometrial type (endometrioma of um-

bilicus).

Case 2.— (Eecord No, 59718.) Mrs. S. G., aged thirty-three years, colored. She

was admitted June 10, 1935. Operator: Dr. A, J. Murphy. Patient complained

of soreness and bulging of navel for four years. Her menses recorded 12 x 28 x G-9,

occasional clotting, no dysmenorrhea, last regular period May 20. She had been mar-

ried for thirteen years and was never pregnant. She was never operated upon.

The umbilical swelling about the size of the “tip of finger” was getting pro-

gressively worse. She was not aware that coughing or exertion caused any increase

in the size of the growth.

On operation a small umbilical hernia was found; there was no intestine or

omentum in the hernial sac.

Clinical Diagnosis .—^Umbilical hernia.

Gross Specimen.—^E.xcised umbilicus with subcutaneous tissue. The umbilicus

proper was converted into a dome-shaped elevation 2 cm. in diameter. The lower

severed surface revealed a funnel-shaped indentation in which scar tissue was ap-

parent. A transverse section through the specimen opened a cyst cavity wliich was
partly filled with tarlike liquid. Its upper portion was composed of the projecting

umbilicus. A smaller compartment laterally was lined with smooth serosa and re-

leased clear fluid. The tissue surrounding the cystic cavities was yellowish, firm

connective tissue.

The endometrium presented a premenstrual phase. The myometrium was regularly

built. Myomas changed from microscopic sizes to the large sizes described and
revealed in all instances of typical structure. The serosa of the uterus was greatly

thickened in areas and included minute cystic formations at such places, which
were partly lined \vith flattened unspecific epithelium, in some instances of higher

cuboidal type. There were multiple calcified deposits, many of them of the type
of psammoma bodies. The section through the umbilicus revealed cystic cavities
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lined with a folded, generally cuboidal epithelium arranged in a simple row. In

one area short papillas were noted, the stroma of which included aggregated pseudo-

xanthoma cells. In a single spot a polyus structure was found built of tlie same

structures as endometrium with a stroma infiltrated ndtli round cells. Glands bore

the characteristics of endometrial glands, however, did not show secretory function.

Fragments of organized blood coagida were either adherent to the inner surface or

lying free in the lumen. The subjacent stroma of the cyst wall which did not differ

from the subcutaneous tissue was occupied in parts by hemorrhage of old age.

Other cystic compartments described in gross examination bore the same epithelial

lining, however, did not include structures identical with endometrium.

Diaffnosis.—Adenofibrohyperplasia of umbilicus (endometriosis).

Case 3.— (llecord No. 00217.) Miss A. S., aged forty years, single, white, was

admitted Aug. 28, 193.1. Her chief complaint was bleeding from the umbilicus

three to four days prior to each period for the last four or five years. Catamenia

1.3 X 28 X 2-5 without pain or clots; last menses August I, likendse regular. She

was not married and never i)regnant. No previous operation. E.xcopt for umbilical

symptomatologj' and occasional parietal and occipital headaches just prior to her

periods and a feeling of pelvic pre.'s.surc or heaviness, and a rapid gain in weight

during the last four years, jjatient otherwise felt and looked well.

At operation a granular cervicitis and inclusion cyst of the vagina were found.

There was no growth on, nor enlargement of the umbilicus wliicli was normal in

contour. Probing with a very fine wire did not detect any opening through which

bleeding from deep structures might have occurred. There was nothing to indicate

any peritoneal attachment or abdominal continuity of the innbilical scar with

any intraabdominal slructures. as incision was advanced down to the peritoneal

tiavity.

Faiholo(jic F.ro/mhmtioa.— Clinical diagnosis: endometriosis of the umbilicus. The

gross specimen showed an umbilicus which was continuous with a concentric tumorlike

enlargement of the subcutaneous fat tissue and measuiing about 1 cm. in diameter.

Microscopically the tumor of the umbilicus was composed of glands lined with

cuboidal and cylindrical epithelium which was similar to that found in the deriva-

tives of the miillerian duct. The glands formed adenoma-like structure.s, producing

lobule.'^ .‘separated from each other by a more or less broad layer of fibrous tissue.

The individual glands were surrounded in some instances by thin layers of cytogenic

stroma, resembling the endometrial. The glands were very close to the squamous

epithelitim covering the external surface. Some of the glands were cystically

dilated and lined with flattened low cuboidal epithelium. The stroma around the

glands included greatly engorged, large, thick-walled blood vessels and massive

aggregations of p.^oudoxanthoma cell.c.

Dinpnosis .—Partly cj'stic endometroid adenofibroma of umbilicus (endometriosis).

No coniplciinLfi referable to original umbilical pathology in any of

thc.se cases recorded in follow-up to dale. In none of the three patients

wa.s there any connection of the umbilical structures with any peritoneal

or intraabdominal ti.s.suc.s. Similar findings have been reported by

Green." Goddard, * Zitronblatt,'’’ Ivcitler,*’’ Sehiffmann and Seyfert," and

Kotpie.s.'^ It is relatively infre(|uent that .such heterologous pathologic

ti.ssue has no connection with the iieritoncum.

The total of rcjiorted cases throughout the world at the end of 1935

Is sixty-eight.^'"’'. . . . ,
•
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It is noteworthy, that a predominance occurs in white individuals.

No case has been reported from Africa, the Far East, or the Orient, yet

the colored individuals are not immune as indicated by our Case 2,

Record 59,718 and the reports of others.

COMMENT

Absence of tumor (visible or palpatory) must be evidence of an

exfoliative or desquamative process in the umbilical tissue when the

bleeding occurs. Such an outcome may probably be the end-result of a

conditioning influence exerted by an estrogenic hormone, wliich as is

Iviiown appears in the blood in greater concentration during the pre-

menopausal and early menopausal periods. The dormant endometrial

structures becoming activated by a more pronounced stimulus, then

begin to function, as was probably the effect in Case 3, where for twenty-

two years of the patient’s twenty-seven active menstrual years, no bleed-

ing had occurred.

The result indicated must be predicated upon the presence of endo-

metrial tissue in the umbilicus, derived most lilcely from an embryologie

coelomic residium or cell arrests, which, judging from the infrequency

of such pathology (3 in 37,355) gynecologic cases reviewed in this

study (the largest on record) occurs in an extremely circumscribed

number of female ontogeny, in which the culpable eells, possessing po-

tentiality for future differentiated biologic characteristics, begin to func-

tion for the first time under proper stimulation, ]:)robably liormonal

(gonadotropic prolan A), or as the result of the removal of some anti-

hormonal control.

The temptation to hypothesize in an endocrine sphere, in seeking a •

solution lo some of the problems presenting themselves under the afore-

mentioned caption, proAmkes the thought that at least some endocrine

factor is responsible, particularly during the stage of gradual spontan-

eous castration (premenopause-menopause decade) due to a sort of

reversed reciprocal relation betAveen the OA^aries and the gonad-stimula-

ting cells of the anterior pituitary.-**

It may readily be that the same explanation holds true for younger
Avomen in Avhom, as a result of a genital crisis, hjqjerfunctional reaction

of the hypophysis occurs similarly, bringing about the same activation.

Witherspoon-^ has advanced a similar thesis and has attempted to

proA^e by his pathologic mateilal that the igniting factor of endome-
trioma has its origin in the exeessiA'e stimulation of the aberrant tissue,

by the OA*arian follicular hormone (prolan A). Wlien this hormone’s
action is abnormal, there is produced a cellular metaplasia of the po-

tential serosal cells or tumor proliferation of an aberrant endometrial
implant, in short, the hormone is responsible for endometrial floAvering.
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Although operation offers a readj'- method for the relief of the symp-

toms associated with umbilical endometriosis, we must he mindful of

other means at hand, to he used especially during the menopausal de-

cade, in counteracting iiormonal activation of endometrial tissue. Where

the indications exist, the catalytic action of x-ray and radium may serve

a well-defined purpose.
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304 West Seventy-Fifth Street

GKANULOSA CELL CARCINOjMA

Charles B. Kelley, M.D., P.A.C.S., and A. M. Gnassi, M.D.,

Jersey City, N. J.

(From the Departments of Gynecology and Pathology, Medical Center)

'T'HIS case is reported as an addition to the increasing list of granulosa cell car-

^ cinomas.

Mrs. A. JL, fifty-two years of age, was admitted to the .Jersey City Medical

Center Nov. 24, 1931 with the diagnosis of metrorrhagia.

In May, 1931, the patient noticed uterine bleeding accompanied by backache.

The bleeding was intermittently scanty or profuse without any definite cycle and

persisted until admission to the hospit:il. The menstrual liistory was normal. Siio

has one child living and well. Menopause occurred at the ago of forty-seven.

Physical examination revealed nothing unusual, except an obese female with

turgid and prominent brca.sts. The jtclvi.s showe-d a hypertrophic cervix, rcctocclc,

and a third degree prolapse of the uterus. The red blood count was 3,450,000,

hemoglobin 65 per cent (T.allqvist), the white count 11,500 and the difTcrential count,

81 per cent polymorphonuclcars, 17 per cent lymphocyfc.s, and 2 per cent largo

monocyte.^. All other clinical laboratory findings were negative.

Bcc. 31, 19.31, a total vaginal hysterectomy, perineorrhaphy and repair of the

rcctocclc were done. Uneventful recovery followed the surgical intervention and

the patient was discharged .Tan. 23, 1932.

The pathologic rejiort disclosed hypertrophy of the uterus with endometrial and

cervical glandular hjqjcrjdasi.a. It is worth mentioning that the uterus menBured

10 cm. from the fundus to the external os, 7 cm. in lateral diameter and 5.5 cm.

in anteroposterior diameter.
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BeaSinission

:

In Januarj', 1933, the patient noticed a mass in her lower ab-

domen, On April 16, 1933, because of the progressive enlargement and of the in-

termittent abdominal pain, she was readmitted to the hospital.

Piff. 1.—Endometrial proliferation of tortuous and dilated glandular acini (low
magnification).

Fig. 2.—Cervical glands showing a typical hyperplasia (low magnification).

At this time, after no apparent loss of weight, the pelvic examination revealed
a rather smooth oval-.shaped mass arising from the right lower quadrant ex-
tending to the umbilicus. The red blood count was 3,920,000, hemoglobin 65 per cent,
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Tallqvist, tlie white count 12,480, and the differential count 80 per cent polj'- •

morphonuclears, 14 per cent ljunphocytes, and 6 per cent large monocytes; other

laboratory work was essentially negative.

Kiir. I.—I'olHculonm nssoclnted with cypts. Section taken at rnnJom (low rnaKnlflcn-
ilon.)

A clinical (iingnosis of ovarian cyst was made and on May 2, 103.'?, the patient

w!i< subjected to a right salpingo-oopliorcctomy with the didivcry of a mass, flic size

of a honeydew tnrdon.

PitlhoUitncnJ Pifnrt: The tumor measured 2(5 by 22 by Hi cm. in its large.st uses.

The surfaces were smooth, grayish white and markedly lobulatcd. On section, the
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exposed surfaces revealed numerous roughly nodular areas sharply separated by thick

or thin fibrous septa. These areas varied from 0.3 to 5 cm.
;
their texture -was coarse

or finely granular and their color was pearly gray or yellow. Interposed in the

bulk of the tumor were several hemorrhagic cysts varying from 0.2 to 8 cm.

The tube was without gross abnormality and microscopically showed an atropic

mucosa ^Yith a spotty lymphocytic infiltration of the submucosa with moderate

fibrosis of the muscularis.

After fixing in 10 per cent formalin, the tissue was stained with hematoxylin

eosm.

Microscopic Description: Sections showed a fibrous or fibromyxomatous stroma

invaded by well-defined nodular masses composed of large polyhedral cells devoid

of cellular membrane, with a clear, granular foamy cytoplasm with centrally placed

round or oval nuclei moderately dotted rath chromatin granules. Nuclear vacuoliza-

tion was often seen. The nucleoli were conspicuous. Mitotic figures were infre-

quently fmind. The epithelium had a varied arrangement. The bulk of the tumor

Fig. 5.—^Folliculoma associated with cysts. Section taken at random (low magnifica-
tion.)

was composed of solid masses of granulosa cells, although not infrequently, these

cells were supported by a hyaline stroma. In places, the epithelium assumed a cord-

like appearance wliicli resembled the undifferentiated gonadal structures.

In other areas, a follicular arrangement of the epithelium, with simple or

hemorrhagic cystic degeneration, was noted. Vascularity was poor and some of the

medium-sized vessels manifested subcndothelial proliferation, leading to partial or

complete occlusion of the lumina.

CONCLUSIONS

1. Vaginal bleeding, in the absence of tumors of the uterus or cervix, should
suggest, among other possibilities, a granulosa cell carcinoma.

2. Granulosa cell carcinomas, as a rule unilateral, have a low degree of malig-
nancy and the prognosis, after removal, is good. (At the time of writing, our
patient is still in. good health.)

3. The hormonal influence. of these, tumors is typically. illustrated by this case.-



TUBAL PREGNANCY IN A CASE OP BILATERAL
TUBAL BIPLANTATION''

With Inspection of Operative Site After Three Years

Francis W. Sovak, M.D., P.A.C.S., New York, N. Y.

(From the Department of Obstetrics and Gynecology, New Tori; TJni'versity School

of Medicine and Bellevue Hospital)

F
or the past few years at Bellevue Hospital, we have been doing idastic surgery'

upon occluded owducts according to the technic described and published by us

in 1932.1 We therefore believe this ease report is of interest for the following

reasons

:

1.

A celiotomy permitted a survey' of the end-j-csults of the tubal implantation

technic.

2.

The tubal patency' persisted postoperatively for a period of years, and there

was no evidence of contraction due to cicatrization of the newly created ostia in

the horns of the uterus upon the implanted tubes.

3.

Intrauterine gestation has occurred following plastic operations on the ovi-

ducts, as we reported, but the possibility of ectopic pregnancy must also be borne

in mind; not primarily the result of the operation, but most probably of pathologic

damages in the occluded tubes which reniain from the original disease, if we arc

to accept the theory of infection as the main etiologic factor in tubal pregnancy.

Mrs. I. K., aged thirty-one yeans, was liospitalized because of severe right lower

quadrant pain and backache of six months’ duration. She was operated upon in

February, 1932, for chronic adnexal disease and a retroverted, adherent uterus,

with both adnexa prolapsed and adliercnt in the culdesac. No definite history of any

previous infection could be obtained.

Operative Findings: Uterus retroverted, adherent in culdesac, with a fibroid,

1 cm. in diameter, on the fundus, 2 cm. from the right cornu. The omentum was

adherent to its posterior surface. Both adnexa were prolapsed, the left being ad-

herent; both ovaries appeared to be normal.

An intrapeh'ic tubal insufllation test disclosed that both tubes were occluded

about 0.5 cm. from the cornu. Because the patient had never been pregnant, it

was decided to perform a plastic operation upon the tubes. Tlierefore, both tubes

were implanted info the uterus according to the technic referred to. An Olshausen

suspension of the utenis was done. The small subserous fibroid was enucleated.

Both adnexa were suspended, using the Poole technic.

The convalescence was uneventful.

Tlirce weeks after discharge from the hospital, the uterus was in good position

and no adnexal pathology was palpable. A transuterine tubal insufllation demon-

strated the patency- of the tubes.

For the following seventeen months the patient was symptom free, and her

menses were regular. She then had an amenorrhea of seven w'ceks’ duration. After

strenuous daily indulgence in swimming during this entire period of amenorrhea

she started to bleed, and her local physician diagnosed the case as one of intra-

uterine pregnancy with rdiortion and treated her palliativcly, no curettage being

deemc'd neces'ary.

•Presented .at n nie'-tlnir of the New Tori: Obstetrical Society, February 11, 193C.

tKolden. F. C.. and Sovnl;, F. V/.; AM. J. OnsT. A- Otn'ec. 21: GS4. 1922.

344



SOVAK: TUBAL PREGNANCY 345

After this abortion her menses again were regular, every twenty-eight days, with

no associated pain, until one year later (about July 18, 1935), at wliicli time follow-

ing a six weeks’ amenorrhea, she complained of a gradually increasing vaginal

bleeding accompanied by occasional abdominal cramps of fourteen days’ duration.

On Aug, 2, 1935, the abdominal cramps became severe and localized in the right

lower quadrant, associated with vomiting and a feeling of weakness, but no faint-

ing.

Examination at this time revealed marked tenderness and slight rigidity of the

lower abdomen, with a tender mass palpable in the right lower quadrant just above

Poupart’s ligament. Vaginally there was a dark, bloody discharge; the cervix was

in good position; the fundus well anterior, slightly enlarged and soft. There was

extreme tenderness in. the nterosacral region, and a fixed, tender mass in the right

adnexal area about 8 by 10 cm., extending into the culdesac. Pulsating vessels were

also palpable. The left adnexal region was negative.

Clinical Findings; Hemoglobin 55 per cent (Sahli), erythrocytes 2,800,000, with

12,000 leucocytes, differential count 70 per cent polymorphonuclear cells, 15 per

cent lymphocytes, and 5 per cent monocytes. The blood pressure was 100/80. The

temperature was normal, but the pulse was 105.

Yiff. 1.—Left implanted tube appears practically normal altliough slightly shorter.
Risnt tubal pregnancy in fimbriated extremity of tube. Left tube found patent by
intratubal insufilation test.

A diagnosis of tubal abortion was made and a celiotomy was advised.

Operative Findings: Many free and partially organized blood clots were found
in the peritoneal cavity. The right tube was edematous, bluish and distended in
its outer half by a mass 3 by G cm., with free blood oozing from its fimbriated ex-

tremity, Tlio right ovaiy showed a corpus luteuni cyst and was adherent to the
tube. The left tube and ovary ax)peared to be grossly normal and well suspended
by the previous Poole technic. The uterus was well anterior, slightly enlarged
and soft.

Operative Technic: Tlie old suprapubic scar was excised. The blood and blood
clots lying free within the peritoneal cavity weie removed and a right salpingectomy
was perfonnod. Tlie left tube was then insufflated and found to be patent; no
definite cicatricial tissue was identified about the left cornual portion of the uterus,
and the implanted tube appeared as if it were a tube in its normal position except
that it seemed to be slightly shortened. No evidence of adhesions or kinking was
present.

The patient had a mild postoperative reaction and was discharged on the tenth
day.
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Pathological PepoH: "Gross specimen consists of a distorted tube about 8 cm.

in length and 3 cm. in diameter in its entire outer half, nuth thickened, congested,

and edematous walls. The fimbriated end was retracted. Accompanj’ing the speci-

men were remnants of blood clots which appear to be partlj’ organized.

"Microscopic section of the tube shows the walls congested, edematous and

hemorrhagic, showing abundance of cellular infiltration mostly of j^olj’morphonu-

clear leucocytes which is most abundant in the mucosa. The tubal blood clot shows

groups of decidual cells and chorionic villi."

Diagnosift: Tubal ectopic gestation.

CONCLUSIONS

Although ectopic tubal pregnancy may ensue in oviducts that suffered from in-

fection, normal intrauterine gestation occurs often enough to .iustify plastic opera-

tions upon the tubes.

755 Park Avekue

PREGNANCY AND DELIVERY AT TERjM FOLLOWING
RECONSTRUCTION OF OVIDUCTS'^"

Frederick C. Holden, M.D., F.A.C.S., New York, N. Y.

M rs. M. C. H., aged thirty-three years, married four years; chief complaint:

sterility. Past medical historj': diphtheria and typhoid fever. Past surgical

history: 1921 laparotomy for acute aijpendix with abdominal drainage. This was

followed ten days later by a posterior colpotoiny with drainage of a complicating

pelvic abscess. Jlenstrual history: onset thirteen years, twenty-eight-day interval,

duration seven days, moderate flow with very little pain. The physical examination

was negative e.vcept for a firm JIcBurne^' ’.s sc:ir. Normal marital introitus,

Skene ducts and Bartholin’s glands negative, cervix in :ixis and canal clean,

uteru.s normal size :md in third degree retroversion, not replaceable. No adne.val

nor p:ir:imetri:il pathologj' palpable.

Several atteinj)ts at tubal insufflation showed no g:is passing through :it pressure

up to 200 mil. of mercury. Lipiodol examination was done June 20, 1933. Tiiis

showed both tubes closed at the fimbriated extremities and no lipiodol escaped into

the peritoneal cavity subsequent to the test.

The husband w:is thirty-three ye:ir.s old, height 5.7, weight 159, general he.'ilth ex-

cellent. Sperm cx:iminatiou showed the number to be adequate and of good motility.

Morj)hologic examination .showed 90 per cent normal head.s, indicating the sperm

to be well within the norm:il limits of fertility.

A l:ip:irotomy was done .fuly 12, 1933, at the French Hospital. Operative tinding.s:

Tlie uterus was adlierent in retroversion, and both adnexa wore buried behind the

uterus. The left lube w:is tr:insformed into a hydrosalpinx which still cont:iined some

lipiodol. The left ov:iry w:is norm:il. The right tula* and ovary formed a firm in-

llanumitory mass, which was densely :idhercnt to the culdes.'ic :ind pelvic ])eritoneum,

the ovary being enhirgcfi to three limes its norimil size. Both tubes were closed :il

tlie fimbri:ited extremities. M:niy adhe.‘-ions were present at the site where the ap-

pendix had ]tr(‘viously been removed.

Operative technic: A phimosis openifion wsis rlone oil tiie end of each lube

acconling to the Bonney-.Sovak technic, leaving both tubes jcitent at the end of

the operation. A Wcl.c-ter-B.-ildy suspension of the uterus and Poole’s susjiension of

*Hc:i,J th'- N< v.' Yeri; Ol>-=tetJ h-al f:<jcl<*ty, February li, 1S3C.
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both, ovaries v'ere done. The abdomen vras closed ^Yithout drainage. On the third

postoperative day, a Eubin test was done and gas flowed through the tubes at

20 mm. of mercury. Froiv the fifth postoperative day until discharge, daily Elliott

treatments were given. The patient had a smooth postoperative course and was dis-

charged on the fifteenth day.

A Eubin test done two months after the operation showed both tubes to be of

normal patency. For eight months after the operation the husband was away on

business. The patient became pregnant six months after his return. She was de-

livered at full term of a normal male child Sept. 30, 1935, and had a smooth post-

partum course.

DISCUSSION

DE. THOMAS C. PEIGHTAL.—The percentage of subsequent tubal patencies

in any series depends largelj’’ upon the choice of cases suitable for this operation.

Even on an active service the number of such cases is not large. During the past

three years on the Gjmecological Division of the Eoosevelt Hospital in only fifteen

instances has the condition of the tubes been found favorable for implantation into

the uterine cornua. This has been done bj' the Sovak method and in approximatelj'

SO per cent subsequent patency has resulted.

Unfortunately in none of these cases has pregnancy ensued. The physiologic

efficiency of these reconstructed tubes must necessarily be greatl}' reduced by the

preexisting mucosal damage so that the obtaining of patencj' is only part of the

problem in overcoming the sterility. Based upon patency alone, these operations

have achieved a liigher degree of success in our hands than any reconstructive

surgical procedure heretofore practiced, and on this basis alone can be recommended

to patients with assurance. However, if the ultimate success of these operations

must be judged by the pregnancies obtained, it would seem that the problem of

sterility from chronic salpingitis is only partly solved.

DE. ISIDOE C. EUBIN.—^In my experience, success comes more readily in

the cases where the fimbriated ends of the tubes have become agglutinated from an

infection gravitating downward from a suppurative appendicitis. I have had sev-

eral such cases where the tubes, being scaled like a phimosis, have yielded to

an insufflation pressure of from IGO to 200 mg. of mercury. Pregnancy has oc-

casionally taken place as a result of that treatment. The cases of gonorrheal infec-

tion, however, where the occlusion takes place at the isthmic portion, are not so

favorable.

Success is more likely to follow a combination treatment which considers not

only the mechanical occlusion but also the fact that the tubes themselves still con-

tain residual inflammation.

I would like to ask Dr. Sovak whether he has met vitli intrauterine gestation

continuing to term after the tubal implantation operation. I mj’self have done
this operation several times and have had no such success.

DE.,n. DAWSON FUENISS.—There is a point in the technic of the implanta-
tion of the tube that I think serves to simplify the operation. This consists in

passing a Eeverdin needle through the fundus into the end of the cork borer after

the borer has reached the uterine cavity. Wlien the borer is removed the needle
will be found protruding from the tunnel that has been cut. A suture that has
been passed through the end of the tube is threaded into the needle. Withdrawal
of the needle and traction on the suture will pull the tube into the uterine cavity.

DR. SOVAK (closing).—As wo know, many other factors besides the mechanical
ones enter into the question of sterility. Bilateral occlusion of the tubes, however,
stigmatizes the woman as being absolutely sterile instead of relatively sterile.
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In ans^Ye^ to Dr. Rubin, I would state that in our first case of implantation done

at Bellevue Hospital, the patient became pregnant. This case was one of the first

series that we reported.

At the Bellevue Hospital out of 15 implantation cases, we could follow only 10,

and of tliese 10, 6 were found to have patent tubes. The cases that Dr. Holden

and I reported tonight were private cases. If we follow only our private cases, the

results u'ill show marked improvement over the hospital series.

DR. HOLDEN (closing).—One should not consider operating for occlusion of

the tubes M'ithout definite information as to the general health of both wife and

husband, including a morphologic sperm count. Our statistics demonstrate that

in over one-third of the sterile couples, the husband is the cause of the infertility.

Within one year we have seen three doctors’ wives, one with secondary and two

with primary' sterility', in all of whom the husbands had poor sperm specimens.

After these husbands had been put in better condition, the wives became pregnant,

two delivered full-term healthy babies, and tlie third had a six months’ miscarriage.

Many miscarriages and congenitally' deformed children can be traced to poor sperm.

CHOHTONEPITHELTOMA COMPLICATED BY SEPTICEMIA*'

Poland S. Cron, M.D., P.A.C.S., Milwaukee, Wis.

A WHITE multipara, aged forty-one years, married, gave a history of peri-

carditis during childhood. Her menstrual history was essentially' normal.

She was married at twenty-six years and has three children living and well, the

youngest nine years of age.

There were at least two uncomplicated abortions. In June, 1935 the last nor-

mal menstrual period occurred. Six weeks later profuse bleeding started, but

there was no evidence of the patient having been pregnant. A show of blood contin-

ued throughout July and August but in September this stopped for about two weeks.

The husband reported that a pelvic examination in August showed the organs to be

in normal condition. Late in September the bleeding recurred so that early' in

October she was again examined and a small mass was palpated in the region of

the right adnexa. Subsequently I learned that a Friedman test was positive on

October 4.

My first contact with the patient was on October 7. She had no complaints

except slight backache and occasional bloody' discharge. Examination was essen-

tially negative, except for the palpation of a soft cystic mass the size and shape

of the average thumb located in the right broad ligament region extending down

to about the level of the tip of the cervix. A diagnosis of broad ligament cyst,

ectopic pregnancy, or chorioncpithelioma was ventured. Because of the ago of

the pregnancy and freedom from pain the diagnosis of ectopic was ruled out. The

latter diagnosis, namely chorioma, was considered most seriously'.

Diagnostic dilatation and curettage were immediately' advised, but the patient

did not enter the ho.spital until October 14. The small uterus was deeply and care-

fully curetted and yielded only a very atrophic endometrium in the early prolifera-

tive phase. The mass in the right vaginal wall appeared slightly bluish and vesic-

ular and suggestive of dilated veins. A piece of tissue 2 by 1 cm. was excised.

Unusually active bleeding occurred which was controlled only by deep suture.s.

Again the diagnosis of chorioncpithelioma was seriously considered, but the

pathologist could find no evidence of malignancy .and reported the following: "Al-

most complete disappearance of squamous epithelium, inflammatory reaction, con-

gestion but no decidual reaction.’’

at a m'ctln!,- of the Clifc-iKO G>'nec-o!oaIwil Socictv, Januarj- 17, lOttC.
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The convalescence was uneventful. The patient returned to her home on the

fifth postoperative day after an afebrile convalescence. Five days later a very brisk

hemorrhage occurred necessitating packing, hospitalization and .resuturing of the

incised area in the vagina. The tissue had sloughed and the area had increased

in size to about 2x6 cm. Sjjurting arteries were visible. These were ligated and

the edges of the sloughed area were freshened and resutured. Eight transfusions

were subsequently given.

In one extremely tiny bit of all of this tissue W'e were able to demonstrate a

typical malignant chorioma mth marked poljTnorphonuclear infiltration and hemor-

rhage.

A Friedman test was markedly positive at this time as was also one diluted 1

to 10 times. However, only one ovary in each rabbit showed the typical hemorrhagic

follicles.

Within nine hours following the secondary closure, a fifteen-minute chill occurred

followed by daily or twice-daily chills, and elevation of temperatures as high as

107.6° rectally. The pulse varied from 80 to 140. A blood culture was positive for

staphylococci. The blood counts both red and white were high but both gradually

IHg. 1.—Tissue from broad ligament showing typical malignant chorioma with poly-
morphonuclear infiltration.

fell. Convalescent .serum and pentose nucleotide were administered. The blood sedi-

mentation velocity was 31, not unusually rapid. There was a severe pyuria.

Slight to moderate vaginal bleeding with a fetid discharge continued necessi-

tating daily packing moistened with 5 per cent mercurochrome. The patient be-

came icteric and toxic.

Consultants agreed that temporarily at least control of the septicemia was most
important and that treatment of the chorionepithelioma should be held in abeyance.
On the eighth day following the secondary closure a profuse hemorrhage recurred
necessitating an attempt at a second resuturing or ligation of the internal iliac

vessel. At this time the slough had become so deep it was impossible to reach its

apex. The edges were whipped together with great difficulty due to the friable

necrotic tissue. However, the bleeding was controlled but again the temperature rose

to 108° and within twenty-four hours another severe hemorrhage occurred resulting

in death. No attempt was made to ligate the iliac artery due to the extremely seri-

ous condition of the patient and apparent rapid extension of the growth.
An autopsy showed an old fibrous scar at the apex of the left ventricle, fresh

infarcts in the spleen and two nodules in the right upper lobe of the lungs. These
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were 1 era. in. diaraeter and appeared as soft bluish red masses. Mieroscopic sec-

tions showed that they were thrombosed vessels with metastatic tumor cells, poly-

morphonuclear leucocytes and tissue which resemble chorionic villi (Fig. 2). Tlie

uterus, ovaries, and tubes appeared normal except for a small follicle cyst in the

right ovary. The endometrium of the small uterus was very atrophic.

In the right broad ligament there was a mass the size of a baseball. It reached

from below the tube to halfway down the vagina. The wall was made up of

sloughing, necrotic, hemorrhagic tissue with marked induration. There was extensive

thrombosis into the common iliac vein. A thorough microscopic study of this tis.suo

showed no tumor cells.

This case presents many interesting problems. There is the original diagnosis

of ectopic pregnancy or chorionepithelioma. The former was never seriouslj' con-

sidered because of the duration of the jjrcgnancy and the small size of the mass as

well as the absence of pain. Had this been an ectopic in which the fetus had died,

the Friedman test should have become negative. It must be admitted that a broad

ligament cyst was seriously considered, especially when the uterine curettings and

vaginal biopsy showed no evidence of a chorioma.

The absence of tumor cells in the uterine curettings, although the curettage was
deep enough to obtain uterine muscle, shows the fallacy of ruling out the diagnosis

of chorioma by this method. The reason the lesion was not recognized by study

of the biopsy material was probably due to the fact that enough tissue was not

obtained. The growth was so destructive that all we obtained was evidence of

inflammation, hemorrhage, and necrosis.

The severe reaction following the .‘jccondary closure was probably due to the

absorption of bacteria and necrotic material directly into the blood stream. This

made it appear inmlvisable to treat the chorioma with radium or x-ray. Of course,

.surgery was not considered be(!ause of the location of the lesion and condition of

the patient. Might not it have been advi.sable even in sjtite of the bacteremia to

have x-rayed this jcitieut?

An interesting feature of the Friedman tests was the reaction to the undiluted

and diluted .specimens. Only one ovary in each of two dilTcrent rabbits showed

hemorrhagii- follicle^. This has l>eon observed In’ others and may be the result of

an antihorrnonc, a lack of re>poiu-c on the i>art of the ovary or a deficiency

of hormones. It is diflieult to Isdicve that the s.'tim" ovary in two ditlerenf rabbits
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should be refractory to prolan. Certainly there was sufficient potency, for a dilu-

tion of 1-10 produced moderately large blood points. There must be some other

explanation.

The most shocking thing about the entire case was the absence of involvement

by the tumor of the pelvic organs. Did this lesion reach the broad ligament

through the ljunph or blood vessels? It probably did so, remained inactive and then

took on a very rapid growth months following the termination of a very early preg-

nancy. Chorionepithcliomas have been found in the testicle, but I doubt if this

one had any such anlage. Not until the tumor cells were found in the blood vessels

of the lungs did we feel certain that our original diagnosis was correct.

425 East Wisconstk Avknuk

FULL-TERM NORM AT/ PREGNANCY FOLLOWING THE USE

OF ONE THOUSAND MILLIGRAM HOURS OF

RADIUM FOR MENORRHAGIA^'

Herbert E. Schisiitz, B.S., M.D., F.A.C.S., Chicago, III.

A COLORED female, twenty-three j-ears of age, presented herself at the Cook

County Hospital in March, 1935, because of a menorrhagia of one year’s dura-

tion. Menstruation had begun at the age of twelve years, was always of the twenty-

eight-day type lasting five days. Pain or clots had never been experienced. For the

year previous to admission the duration of menstruation had been twelve days, very

profuse and large clots were passed during the entire period. Tlie previous obstetric

and marital history was that she had been married one year and then separated.

During the year of married life she had one normal pregnancy re.sulting in a normal

viable fetus. No pregnancies had followed.

Upon admission to the hospital an examination showed a negative introitus, uterus

firm but tender in the region of the adnexa, sacral nerve roots and uterosacral liga-

ments tender. One thousand milligram hours of radium element was advised and

the radium inserted on March 11, 1935.

July 15, 1935 the patient pre.sented herself to tlie Tumor Clinic of the Cook
County Ho.spital with the following history: Last menstrual period Feb. 21, 1935
lusting for twelve days. Following this, radium was inserted on March 11, 1935,

and since this time no menses had been noted. Examination at this time revealed

an apparently normal colored female. Breasts were enlarged and contained colos-

trum. Abdomen was negative except for a smooth mass jialpable above the pubes.
The introitus was negative. Cervix in the midplane and softened. Os round and
closed. Fundus size of large grapefruit, smooth but softened. The adnexa were
negative. A diagno.sis of pregnancy was made. The Friedman test was positive.

The Wassermann and Kahn reactions were negative.

The prenatal course was uneventful, life being felt on Aug. 1, 1935. A roent-
genologic study Oct. 18, 1935 showed one baby in abdomen with the breach in the
pelvis and the spine on the loft side. On Dec. 2, 1935, another roentgenogram showed
the head in the pelvis and the spine on the left side anteriorlv.

Labor began at 5 A.^r. on Jan. 2. 193() and ended Jan. 3, 3*93(5. Duration of the
first stage was twenty-two hours; of the second stage, one and one-half hour.s, and
of the third, twenty-five minutes, a total labor of twenty-four hours. The membrane
ruptured at 4 i>.m. .Tan. 2, 193(5. It was a normal left occiput anterior. Patient
was discharged on .Tan. 10, 193(5.

The baby weighed yi/. pounds and was perfectly normal in all respects and on
discharge from the hospital had rcgtiined its normal birth weight.

•Road at .a niceiint: of tlie ChienKo GynecoloKical Society, Janu.ary 17, 1936,



UNRUPTURED INTERSTITIAL PREGNANCY*

Beatrice E. Tucker, M.D., Chicago, III.

I

NTERSTITIAL pregnancy is sufficiently rare to merit the report of the following

•case. ‘Airs. F., agefl’ twenty-eight years, was first seen in the office, Dec. 24,

1935. The chief complaints were: intermittent attacks of profuse vaginal

bleeding since November 2 and cramplike pain in the left lower abdomen.

The patient had been married three years and had practiced birth control until

September, 1935. At this time she wished to become pregnant. Her menstrual

periods had always been very irregular, occurring from sixty to ninety days apart,

and for the first two days of each period she had been confined in bed with severe

abdominal cramps. The last menstrual period was September 1. The surgical and

venereal histories were negative. Five 3’ears ago she had an attack of nephritis.

Fiff. 1.

Tlie onset of the pre.«ont difficullj' was November 2, sixtj’ daj’s following the

last period. At this time .slie had profuse vaginal bleeding with severe cramplike

pain in the left lower quadrant, referred to the left thigh. Slie flowed heavily for

seven daj’.® and pa.ssod clots at tinie.s as largo as hens’ eggs. Siie was treated for

abortion. However, intermittent attack.s of more or loss profuse vaginal bleeding

accompanied with left-sided pain recurred throngliout November and December.

On December 24 she was referred to me.

At this time general examination was negative except for slight tenderness

over the left lower quadrant. The positive findings on pelvic examination wore a

questionable softening of the cervix and slightlj’ enlarged uterus with a mass about

C cm. in diajneter ])rojecting upward from the left horn. Tiiis mas.s was tense,

hard, and tender. A tentative diagnosis of cornual pregnancy or degenerating fibroid

was made. The patient was inimcdiateh- ho.'-pitalized for observation.

I'jion admi.-sion the temperature, pulse, and respiratory rate wore normal. The

IIB 70 j«;r cent, R.H.C. 3,900,000, and W.ll.C. 9,200. The urine showed an occn-

•Utad at a nextlnt: of t!e.- Ctdcaco Gynecological Society. Januarj- IT. It'St.
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sional hyaline cast. The patient -n’as observed forty-eight hours. She had no vaginal

bleeding during this time but complained of some discomfort in the left lower

quadrant, and this pain was sticking in character and referred to the left thigh.

On December 26 an exploratory laparotomy was done. The uterus was found

to be normal in size. A grayish pink, tense mass, 5 cm. in diameter, jutted up-

ward from the left horn. Both ovaries vrere apparently normal. The tubes were

slightly hyperemic.

Fig. 2.

The mass was excised by removing a wedge-shaped piece of the uterus and sever-

ing the tube. Tlie severed end of the loft tube was sewed into the left horn of the

uterus and the uterine wall was closed.

The specimen was opened and revealed a fetus 1 cm. long, Ijing in a gestation

sac which dilated the interstitial portion of the tube.

The patient ran a low-grade temperature, from 99-100.6° for five days following

the operation. Profuse vaginal bleeding occurred for five days and this ceased after

four daily injections of 1 c.c. of antuitrin-S. On the tenth day she was dismissed

from the hospital in good condition.

8 South kliciTTGAx A\i:nue

Kottneier, H. L.: Eesults Obtained With Thymophysin in Cases of Uterine Atony,

Acta obst. et gynec. Scandiiiav. 14: 382, 1934.

The author reviews the literature on tlijunophysin and reports his e.xperience with

this drug in 163 cases of primary and secondary uterine inertia. Comparing the

morbidity and mortality of both mother jind child in these cases with a corresponding

number of cases of inertia where no oxytocic drugs were administered, he finds

that the outlook for the mother and baby was better in the cases wliere thymophysin
was used. He also found that the drug resulted in a decrease in the number of

dangerous obstetric operations. On the other hand, thymophysin may result in

asphj'xia of the child and also the mothers may show untoward reactions. Because
of these dangers the author recommends that thymophysin be used only in cases of

uterine atony. Not more than 0.5 c.c. should be given at any one time. He could

not find any appreciable increase in blood pressure due to thymophysin. The drug
is not effective in cases of exhaustion nor is it useful to induce labor. It is inef-

fective in 10 to 15 per cent of the cases where labor has definitely started. These
cases, however, are the ones which should have received the drug curlier in labor.

J. P. Gruekkiul.



Society Transactions

NEW YORK OBSTETRICAL SOCIETY

MEETING OF FEBEUAET 11, 1936

The following case reports and paper were presented:

Pregnancy and Delivery at Term Following Reconstruction of Oviducts. Dr.

Frederick C. Holden. (For original article, see page 346.)

Tubal Pregnancy in Case of Bilateral Tubal Implantation. Dr. irrancis W.

Sovak. (For original article, see page 344.)

Some Points in the Treatment of Endometrial Hyperplasia by Progesterone

Therapy. Drs. Karl kf. Wilson, and C. A. Eldon. (For original article, see page

194.)

CHICAGO GYNECOLOGICAL SOCIETY

MEETING OF JANUARY 17, 1936

The following case reports and papers were presented:

TJnrupturcd Interstitial Pregnancy. Dr. Beatrice E. Tucker. (For original

article, see page 352.)

Full Term Normal Pregnancy Following the Use of 1,000 mg. hr. of Radium

for Menorrhagia. Dr. Herbert E. Schmitz. (For original article, see page 3.51.)

Chorionepithelioma Complicated by Septicemia. Dr. Roland S. Cron. (For

original article, sec page 348.)

A Study of Pibromyomas of the Uterus With Respect to the Endometrixuu,

Myometrium, Symptoms, and Associated Pathology. Drs. A. E. Kanter, A. H.

Klawans, and C. P. Bauer. (For original article, sec page 183.)

The Le Fort Colpocleisis. Dr. Fred L. Adair and Dr. Laura DaSof. (For

original article, see page 218.)

Actito Nephritis and Pregnancy. Dr. W. ,T. DiecUinann. (For original article,

.•<oe page 227.)

Cervicitis and Endocervicitis in Relation to Gynecologic Symptomatology.
Dr. Howard .T. Hollaway. (For original article, .see i)age 301.)
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Conducted by Hugo Eiirenfest, M.D.

Selected Abstracts

Eclampsia and Other Toxemias of Pregnancy

Mcllroy, Louise: The Toxemias of Pregnancy. I. Clinical and Biochemical In-

vestigation, Lancet 2: 227 and 291, 1934.

Since only six physiologists have taken particular interest in the study of hu-

man metabolic function in pregnancy, obstetricians have had to do most of these

studies. To.xemias are the second most frequent cause of jnaternal deaths and
produce damages beyond means of estimation. It is impossible to indicate in

any way the number of fetal and neonatal deaths as the result of toxic condi-

tions in the mother.

The ovum is the primary etiologic factor. If the ovum fits into its surround-

ings harmoniously, all goes on to a happy ending. If the adjustment fails, the

ovum acts as a parasite and tends to" poison its hostess. Theories and predis-

posing causes of to.xemia are mentioned. The diet plays an important part, espe-

cially the amount of salt. Salt should be restricted if any untoward sjTnptom
develops. Obese or hoavy^women should keep their weight down, and those
who grow too rapidly must also restrict their diet. To combat the retention of
tissue fluids, salt must be restricted. Eca.sonable walks of two to three miles
in fresh air are urged.

The toxemias are divided into the hepatic and nephritic groups. The former
arc often acute and include fulminating eclampsia, acute yellow atrophy, or
severe vomiting of early pregnancy. The liver is concerned with the neutraliza-
tion of protein substances, and when the organ is injured, this function is limited
or destroyed. The nephritic type covers two groups: in the one the kidney ap-
pears to recover and remains healthy until a second pregnancy, known bv some
as the low reserve kidney. The other group comprises chronic nephritis. Even
with these divisions it is often difficult to make a differential diagnosis.

Some discussion is advanced for toxemia as a deficiency disease. The sub-
stances considered are calcium, vitamin D, glycogen, iron, manganese and magne-
sium, iodine, and even insulin.

H. Close Hesseltine.

Mcllroy, Louise: The Toxemias of Pregnancy. U. The Significance of Symp-
toms and Their Treatment, Lancet 2: 345, 1934.

Emphasis is placed upon treating the patient and not the disease. Preven-
tion js obviously the best aiiproach, even though there are a few fulminating
toxemias. In general, (he diet .«houId avoid excessive or unsuitable foods. The
ehmniation of harmful substances by iihysiologic rest and the stimulation of
those organs concerned with excretion is necessarv therapv.
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The diet should be, as far as is expedient, that to which the patient is ac-

customed. It should be plain mixed variety containing ample vitamins, min-

erals, and not excessive meat. Constipation should not be treated by cathartics.

For morning vomiting confine the patient in bed, allay worries and unusual

mental and physical stimuli. For the first twenty-four to forty-eight houns

permit only water, glucose, and fruit juices. If vomiting occurs, wash the

stomach, use sedatives as necessary, and increase diet as tolerated. Heart burn

is best treated by dilute hydrochloric acid (15 to 30 drops) during meals.

Headaches should not be overlooked.

Hj'pertcnsion, if it does not respond to treatment, should be treated by

termination of pregnancy. Eapid reduction in hypertension by medication is

contraindicated. Venesection has an important place in the treatment.

Ocular disturbances must be carefullj' interpreted and, with presence of

hemorrhages, separation of retina or retinitis, termination is indicated.

Anemia is due principally to vitamin and iron deficiency and should be com-

bated. Foods containing iron are to be urged. Blood transfusion may be

necessary in severe anemia, toxemia, shook, and sepsis. The treatment of an-

tepartum hemorrhage depends upon the conditions pi-esent. Postpartum hemor-

rhage is treated best by prevention.

Gas and oxygen is a safe anesthetic.

The urine and blood must be examined, and for kidney function tests uric

acid is a finer test than urea. Antenatal and postnatal care are very impor-

tant and are avenues where improvement may bo made in obstetrics.

H. Close Hessei/tine.

Fairbairn, John S.: Prevention and Prognosis of the Late Toxaemias of Preg-

nancy, Brit. M. J. 2: 531, 1935

Late toxemias arc those occuring after the twenty-eighth week of pregnancy.

A true albuminuria and In-pertension arc constant features. Frequently edema,

headache, vomiting, insomnia, cramps, jaundice, or polyneuritis are associated

symptoms.

In the field of prevention, strict antenatal ob.servation, including dietary

supervision, especially the administration of carbohydrates, calcium and vitamins,

is essential. Foci of infection must be searched for and treated. Early signs of

disordered metabolism must be recognized and remedial measures instituted. Bed

rest, magnesium sulphate, and alkalis arc advisable early in toxemic manifesta-

tions. Improvement under this regime justifies continuation of pregnancy; failure

to improve is an indication for termination.

In spite of the largo number of preeclamptic patients who are saved from

convulsions by thorough antenatal care, the actual death rate from eclampsia

from 1921 to 1931 and since was unaltered. However, the prognosis for the

toxemic patient is somewhat better than fonnorly. Strict supervision is essen-

tial. The prognosis of eclampsia depends upon the number and frequency of

convulsions. Coma, fever, and jaundice lend a graver outlook. The danger to

the fetus i.s much less in the nonconvulsive than in the convulsive toxemias, and

less tlian in the chronic nephritic coniiition.s.

F. L. AnAii; anp S. A. Pearl.

Courtols, J., and Lecoq, E.: Toxcmi3.s of Pregnancy and Nephritis, Gynf-cologio

SI: C63, 1935.

Among the true toxemias the nuthor.s include hj-peremesis gravidarum, eclamp-

sia, obstetrical •hock, hyd.'itidiform mole, uteroplacental apoplexy, and post-
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operative toxic infectious shock. Excessive vomiting of pregnancy is above all

a syndrome of malnutrition, hypotension, and hjTJOchloremia in which an ab-

normality in intestinal function plays a large part.

Eclampsia or convulsive and hemorrhagic toxemia is essentially a syndrome of

plethora, hypertension, and hyperchloremia with acidosis.

Obstetric shock manifests itself particularly in plethoric women and may be

prevented.

In addition to the true toxemias, the authors list a number of “paratoxemias"

such as polyneuritis of pregnancy, chorea gravidarum, tetany, osteomalacia, per-

nicious anemia, icterus gravis, the toxic dermatitis, cardiac accidents and severe

forms of the grip.

Nephritis may give rise to symptoms of toxemia. Occasionally it may termi-

nate in eclampsia. Hypertensive nephritis may provoke uteroplacental apoplexy,

the hemorrhagic form of eclampsia or obstetric shock.

J. P. Greenhill.

Strauss, M. B.; Observations on the Etiology of the Toxemias of Pregnancy,

Am. J. M. Sc. 190: 811, 1935.

In 20 cases of nonconvulsive toxemia of pregnancy the average osmotic pres-

sure of the plasma proteins was 215 mm. of water, in 10 cases of eclampsia it

was 175 mm. and in 20 normal pregnant women with adequate diets it was

258 mm. In 15 normal pregnant women who had partaken of diets low in pro-

tein, the average osmotic pressure of the plasma proteins was 232 mm. of water.

The average venous pressure in 20 normal pregnant women during the last

two months of pregnancy was 10 cm. of water (range 3 to 18 cm.), and in 20

patients with nonconvulsive toxemia of pregnancy 13.3 cm. (range 8 to

20.5 cm.), values which arc at least twice as high as average figures for normal

nonpregnant subjects.

The dietary histories of 20 toxemic pregnant women showed a low protein

intake, probably less than 50 gm. per day, frequently over a period of years.

Fifteen women suffering from toxemia of pregnancy wore treated by means
of a diet containing 2G0 gm. of protein, 150 gm. of carbohydrate, and 70 gm. of

fat. Ten also received parenteral injections of a vitamin B, concentrate and
solution liver cxtract-Lilly (N. N. R.), the latter because of its content of the

pellagra-preventive portion of the vitamin B complex. Each of the 15 women
showed a loss of weight readily attributable to decrease of occult or gross edema,
together with a gradual disappearance of the signs and symptoms of toxemia.
No fetal mortality occurred after treatment had been instituted.

Five similar pregnant women suffering from toxemia were treated by means
of a diet of approximately equal calorie value, containing 20 gm. of protein,

400 gm. of carbohydrate, and 05 gm. of fat. No significant loss of gross or
occult edema occurred. Two of the patients became decidedly worse during a
period of two weeks.

It is believed that a manifestation of toxemia of x^regnancy is water reten-
tion. This Avater retention probably occurs as a result, among other factors, of
a Imvcred osmotic pressure of the plasma proteins, usually in the presence of
an increased venous pressure. The results recorded in this paxier suggest that
a restricted dietary intake of protein in pregnancy' is harmful, and that no in-
jurious consequences follow the administration of high protein diets to women
with toxemia of pregnancy. The beneficial rc-mlts observed in these patients
may avcII have been due to the large protein intake and to the parenteral ad-
ministration of accessory nutritional factors.

J. THORXWEUn "WlTHERSPOOK.
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Eowe, A. W., McManus, M. A., and Eiley, G-. A.: The Toxemias of Pregnancy,

J. Lab. & Clin. Med 19: 923, 1934.

This study is concerned with protein metabolism as evidenced chiefly in the

levels of blood and urine nitrogen. The results are compared with a previously

studied normal group of primiparas. This toxemic group consisted of older

women, one-third of whom were in their first pregnancy. The authors sum-

marize their work as follows: Pregnancy causes a lowering of the nitrogenous

constituents of the blood, uric acid excepted, which is less marked in cases of

toxemia as the renal element is an opposing influence. Termination of pregnancy

initiates a return to normal levels, the latter being less rapid in the toxic group.

Eestoration to normal blood levels follows rapidly on the termination of the

pregnancy in both studied groups. No evidence is forthcoming in this study

that repeated fetation led to results dilTering from those characterizing primip-

aras.

W. B. Serbin.

de Snoo, K.: Eenal Function in Pregnancy Toxicosis and Eclampsia, Monatschr.

f. Geburtsh. u. Gyniik. 97: 2.53, 1934.

It is the opinion of de .Snoo that in the simple toxicosis of pregnancy there

is rarely any marked disturbance in the renal function. Likewise, in cases of

chronic hypertension, even in those with outspoken uremic manifestation.s, the

kidney function is little if at all deranged in most cases. However, in women
who have recovered from eclampsia, there arc serious disturbances in the func-

tion of the kidneys both as regards the output of fluids and the urinary products.

In these women the urinary output is more quickly recovered than the elimina-

tion of proteins. The accumulation of proteins in the blood is harmless, and,

therefore, the prognosis is dependent more upon diuresis than upon the nitrogen

content of the blood. In many cases of eclampsia the renal function is entirely

normal before the onset of convulsions. The effect of convulsions on the kidneys

is not specific because the same etfeets may be observed in patients without

convulsions. The renal disturbances are dependent upon vasomotor abnormali-

ties, e.‘;pecially spasms of blood vessels. Even without renal disturbances there

may be nitrogen retention due to thirst and vomiting. The nitrogen content of

the blood in cases of vomiting of pregnancy is ii reliable index of the serious-

ness of the disease.

.1. P. GKEEN'inr.u

Evams, Aru-yn: The Late Effects of Toxaemias of Pregnancy, J. Obst. & Gyncc.

Brit. Emp. 40; 1024, 1933.

The author has investigated 70 albuminuric patients four months to four

years after disi-harge from the Maternity Department of the Cardiff Eoyal In-

firmary. Two-thirds of these wore found to have after-efl'ects, definite chronic

uephriti.s being found in 12, probable chronic nephritis in 7, and simple al-

buminuria in IC jtatients. However, 13 of the patients had other di.seases jtrc.s-

ent to account for the albuminuria. With rcgar<i to the remote prognosis the

following conclusions were formed; (1) If albuminuria is present before the

onset of labor for more than fourteen day.s, the possibility of chronic nephritis

developing is very flefinitely im-reasod. (2; A .systolic blood pre.ssure of 170 mm.

llg or over is dangerous, atid when present for any length of time the question

of torininating the pregnancy must be considered. (3; Every patient should

remain in bed after the birth of the child until the .'tlbnminun'n has (lisai^pearod,

unless there is good rerf-on to su|ipost- that the ehronic nephritis antedat(‘(l tlm
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pregnancy. (4) The older the albuminuric patient the more liable she is to

develop after-clTects. (5) The ultimate prognosis seems to be more favorable

in primiparas than in multiparas. (6) A good prognosis may be given the child

if he survives the first fourteen days. (7) The situation of the edema, the

amount of albumin and presence or absence of casts in the urine do not seem

to bear any relation to the remote prognosis.

WiLUAjr F. Mengeiit.

Gribberd, G. F.: The Significance of Recurrence in the Late Toxaemias of Preg-

nancy, J. Obst. & Gynec. Brit. Emp. 41: 23, 1934.

One hundred and trventy-one "women "who sufTered from a late toxemia of

pregnancy "were examined at intervals of from two to t"svclve years after the

first toxemia. All of these 121 women were initially healthy, and none was

included in the series unless there was positive evidence that she was free

from renal disease prior to the first toxemic pregnancy. Thirteen of these 121

women, or 11 per cent, subsequentlj'" developed chronic nephritis, and 3 of them

died of uremia. Thirty-five, or 38 per cent, had a recurrence of albuminuria

with subsequent pregnancies but did not show evidences of permanent renal

damage in the nonpregnant intervals.

The author concludes that a first toxemia may alTect a previously healthy

woman in one of three ways: It may give rise to an obvious chronic nephritis.

It may be followed by a more or less habitual recurrence of the toxemia with

subsequent pregnancies with apparentl}' normal kidneys in nonpregnant inter-

vals. It may leave the patient absolutely normal.

IVlEEIAM F. I^IeNGERT.

Gadden, J. P., and McLane, Charles M.: A Study of Various Kidney Punction

Tests in Relation to the Toxemias of Pregnancy, Surg. Gynec. Obst. 59:

177, 1934.

Clironic nephritis is a grave and fairly common complication of pregnancy,

although it is one of the most diflicult conditions to recognize in its earlier

stages. Many tests have been developed for the purpose of detecting the im-

pairment of kidney function. One of the difiieiilties of interpretation lies in the

fact that all of the tests are not based on the same principle. A study has

been made of the phciiolsulphoiicphthalein, creatinine excretion, and urea clear-

ance tests in 23 cases of nonnal pregnancy and in 343 women suffering from
some type of toxemia. Only the urea clearance test is sufiiciently sensitive to

differential e chronic nephritis from the other toxemias of j)regnancy. The
lower limit of normal is probably in the neighborliood of 70 per cent normal
jind the average urea clearance vahic is 7:1 and (iS per cent normal for ante-

partum and i)osti)aTtum, respectively.

Fifty per cent of all the nephritic patients showed values below 70 per cent

normal. There is no apparent relationship between blood pressure and kidney
function as measured by the urea clearance test. According to this tost, there

is no kidney impairment in the low reserve kidney group.

The avenigo urea cleanincc values for preoclainpsia and eclampsia arc lower
than those obtained in normal pregnancy.

To be assured that one is dealing with a nephritic condition it is essential

that repeated two-hour tests be performed.

William; C. Henske.
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Picardi, Michele: The Use of Santonin in the Antitoxic Punction of the Liver,

Ginecologia (Torino) 1: 227, 1935.

Picardi states that the antitoxic power of the liver is diminished during preg-

nancy. Such dysfunction, which is of moderate intensity in normal pregnancy,

at term tends to disappear rapidly in the puerperium.

In the toxicosis of pregnancy this test notably shows a hepatic insufficiency

in practically all of the cases and in some it was possible to establish a regular

curve of elimination parallel to the improvement of the toxemia.

From the studies made with Santonin, the author was able to conclude that

this new test for study of the hepatic function can also be used in the obstetric

field with great advantage. Moreover, he states that additional to its practical

value, it possesses marked simplicitj'.

August F. Daro.

Wodon, J. L.: The Experimental Production of Eclampsia by Means of Guani-

dine Intoxication, Eev. frang. do gynec. et d’obstdt. 30: 72, 1935.

The author succeeded in producing eclamptic convulsions by the injection of

guanidine. He found the same changes in the acid-base equilibrium of the

blood as occurs in eclampsia. He considers this to support the hypothesis which

attributes to alterations in the metabolism of guanidine an important role in

the ctiologj^ of eclampsia.

J. P. Greenhill.

Fauvet, E.: Eclampsia, a Hypophyseal Disorder, Arch. f. Gyniilc. 155: 100, 1933.

In this extensive and comprehensive study, the author shows that disturbances

of water metabolism and balance and of the circulatory system predominate in

the edematous, nephrotic and eclamptic syndromes which develop in pregnant

and parturient women. The author was able to reproduce all these symptoms,

except tlie convulsive seizures, by administering posterior pituitary extracts to

animals.

The pregnant organism undergoes changes which are dependent upon increased

lij-pophyseal function even in health. It is possible that labor is initiated by
a hypophyseal hormone, although this is not proved. Anterior hypophyseal hor-

mone is essential for lactation and for growth and development in the new-

born. Hoffman and Anselmino have shown that the hypophysis controls the

water balance and exchange, and blood pressure and that these substances are

increased in cclamptics. Fauvet concludes that the eclamptic syndrome is pro-

duced by a pathologic hyperfunction of the hypophysis.

Ralph A. Reis.

Eickcnbach, V7., and Eromme, H.: Follicle Hormone Content In the Blood of

Eclamptics, Ivlin. Wchnschr. 14; 495, 1935.

The author.^ corroborated Heim’s finding of marked increase of follicular hor-

mone in the urine of eclami)tic imtients. Examinations of the blood of four

eclamptic patients by the extraction method failed to reveal any noteworthy
incrc.aso in follicular hormone over that found in norm.al pregnant women.

Ralph A, Reis.

.Smitla, Geo. Van S., and Sinitli, o. Watkins: Evidence for the Placental Origin

of the Exccs.sivc Prolan of Late Pregnancy Toxemia and Eclampsia, Surg.

GjT.ee. 01.'.‘t, Cl: 175, 193.5.

The scrums of women with late pregnanej' toxemia and eclampsia have been

found to have the same effect uj/on the ovaric.s of hj-pophj-.scctomized rats ns the
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SGrums of normally pregnant Tvoinen. An extract of human placenta also had

this effect, while hypophyseal prolan caused a follicular and luteal activity not

caused hj^ any of the other materials tested.

Quantitative analyses have shown that the placentas of toxemic and eclamptic

patients contain excessive amounts of prolan and tend toward low levels of

estrin as compared with the placentas of normal pregnancies.

Controls have shown that the liver, spleen, kidney, and fetus contain prac-

tically no prolan or estrin.

It is concluded that the excessive amounts of prolan previously reported in

the blood and urine of toxemic and eclamptic women, as well as the tendency

toward low levels of estrin, have their origin in the placenta.

A continued overproduction of prolan by the placenta is probably a related

factor and possibly causal in the etiology of late pregnancy toxemia and eclamp-

sia.

WHiLTAM C. Henske.

Smith, George S., and Smith, O. Watkins: Turther Quantitative Determinations

of Prolan and Estrin in Pregnancy, Surg. Gynec. Obst. 61: 27, 1935.

Quantitative studies of prolan and estrin in 27 cases confirm the previous

findings of excessive gonad-stimulating hormone and subnormal levels of estrin

in the toxemias of late pregnancy and eclampsia. They also show that an

excess of prolan has probably been present for some time before the appearance

of toxic symptoms in cases of late pregnancy toxemia. High levels of prolan

during the sixth and seventh months in apparently normal women may indicate

that toxemia will develop, whereas the finding of normal figures favors the pre-

diction of continued normal pregnancy.

Although the highest values for serum prolan yet encountered have been in

cases of eclampsia, the degree of excess of prolan does not always run parallel

with the severity of the symptoms.

WHiEiAii G. Henske.

Spiegler, B.: What Significance Has Galvanic Irritability in the Detection of

Eclampsia? l^lonatschr. f. Geburtsh. u. Gyniik. 96: 280, 193i.

The author found that galvanic irritability is increased during pregnancy,

but it is markedly diminished in cases of toxemia. This diminution in electric

irritability occurs so regularly that it may be considered an early .symptom of

eclampsia.

J. P. Gbeenhile.

Hurwitz, David, and Bullock, L. T.: Eailure to Eind Pressor and Antidiuretic

Substances in Patients With Toxemia of Pregnancy, Am, J, Iff. Sc. 189: 613,

1935.

. Blood was obtained from 1 eclamptic, 7 prccclamptics, 3 pregnant women with
hypertension and chronic nephritis, and 3 nonpregnant patients with hyperten-
sion. Neither blood pressure rai.sing nor antidiuretic substances were found in

those bloods.

J. TnOP.NAVELT, WlTIIEKSPOON.

Spoljanskij, and Juzelcvskij: The Cerebral Pressure in Eclampsia and the Ques-
tion of Etiology of Convulsions, Alonatschr. f. Geburtsh. u. Gvnilk. 96: 190,
1934.

Jfanometric measurements of the cerebral pressure in cases of eclampsia were
found to bo within normal limits. The normal pressure in the region of the
cistorna nmgna in the reclining position goes up as high as 150 mm. water,
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while in the sitting posture it is negative. An increase in pressure in the

lumbar region does not always indicate an increase in cerebral pressure. A
temporary chloroform anesthesia does not lower the cerebral pressure, but the

pressure sinks in the region of the subarachnoid space when cerebral fluid is

removed, regardless of the site of the withdrawal. The authors could find no

confirmation of the theor3^ that an increased intracranial pressure is the cause

of eclamptic convulsions.

J. P. Greeniiill.

Eufinger and Weikersheimer: The Influence of Atmospheric Changes on the

Incidence of Eclampsia, Arch. f. Gj'niik. 154: 15, 1933.

The greatest incidence of eclampsia at the Frankfurt Frauenklinik occurred

during Maj- and November. Temperature readings, humidity and barometric

pres.sure apparentlj' plaj' no role in this series of eclamptic patients observed

in a ten-j-ear period. Sudden changes in temperature, however, are apparentlj'

causative factors in eclampsia, since 89 per cent of the eclamptic seizures took

place on daj's with such sudden changes. It is probable that thej’" aifect the

vegetative nervous sj’stcm of preeclamptic patients and thus tend to throw

such predisposed patients into eclamptic seizures.

Ralph A. Reis.

Tottenham; Seasonal Incidence of Eclampsia in Hong-Kong, Brit. M. J. 2:

3067, 1933.

Eclampsia is thought to be more frequent in the hot countries and maj' be

associated with an insufficient comsumption of water bj’ the iiatieiit. Tweed}’

shows a greater incidence (in Ireland) in cold and damp weather. Tottenham

compares the incidence of eclampsia and severe albuminuria in the difl’erent

months of the year at Hongkong (a .semi-tropical place), the winter being cool

and dry, and the summer hot and damp. Of the 97 cases reported, GG occurred

during the months of September to February inclusive (when the humidity is

always below 80 per cent). From March to September (including the months

June, July, and August which have the heaviest rainfall) eclampsia is decreased.

However, in the 41 cases of severe albuminuria (other than eclampsia), the con-

dition is perhaps more common in hot weather.

F. L. Adaik and Iha Bkown.

Brame, Dorthy D.: A Eevlew of Eclampsia at The University of Virginia Hos-

pital, Virginia M. Monthly 62: 513, 39.35.

This review covers the period 3925 to 1935, during which time 3,927 patients

were seen. Of these, 3 32 had eclampsia, an inciflence of 2.8 per cent of all labors,

which i.s almost three tiiiies the incidence generally reported in te.vtbooks. How-
ever, only three of the.'-c 312 j)atient.s hail been seen in the prenatal clinic, which

sngge.sts that inadequate prenatal care is a factor in the unusual incidence of the

disease in that institution. About 40 jicr cent of the jiafients were seen in the

three spring months and 05 per cent of the patients were primijiaras. The inci-

dence of the three types of eclamjisia was us follows: .\ntepartum, 74 i»er cent;

intrajmrtum S per cent; postp:irtum IS per cent. The maternal mortality was

15.1 j>er cent, and the infant mortality rate was 30 per cent. The maternal mor-

tality rate was cut in half when more conservative therapeutic meastires were

uied in the last two years, 'fhe cti.se.s were classified according to Iklon, and

it wrt- found tlint the maternal mortality in the .severe group was .30 per cent,

if. the mild group only 7 per cent.

Euoene S. Aueu.



ABSTRACTS 363

Hauch, E., and Lehmann, K.: Investigations into the Occurrence of Eclampsia la

Denmark During the Years 1918 to 1927, Acta obst. et gynec. Scandinav. 11:

42y, 1934.

In the entire country of Denmark during 1918 to 1927 there were 1,28G cases

of eclampsia among 737,701 childbearing women, a frequency of 1 in every 571

cases. The authors could not detect any influence of the weather upon the inci-

dence of eclampsia. They believe that primiparity plays a greater role than

seasonal variations. They offer the .same explanation for the great increase in

the incidence of eclampsia among unmarried women. The disease seems to be

more common among the youngest and oldest obstetric patients. The maternal

mortality for the entire country was 15.5 per cent. The authors found that the

mortality was influenced by the number of convulsions, the degree of albuminuria,

and the height of the blood pressure.

The best results were obtained by means of expectant treatment. The mortal-

ity was highest in patients delivered by cesarean section. In the cases where

convulsions occurred during labor the lowest maternal mortality Avas obtained

by means of rapid delivery. Almost half of the children born Avere premature.

The entire fetal mortality Avas 34.1 per cent.

,T. P. GnEENUITiL.

Ross, Robert A.: The Toxemias of Pregnancy and Certain Deficiency Diseases.

Virginia H. klonthly 62; 424, 1935.

The author noted that in thd area (rural North Carolina) from which his

clinic practice mainlj' is draAvn, eclampsia occurs most often in the same locali-

ties in which pellagra and similar A’itaniin deficiency diseases are frequently

found. On close questioning he observed that the type of patients he saAv in

eclamptic convulsions .subsisted mainly on a diet deficient in vitamin G (B.), and

also vitamins A, C, and D. Ross makes no conclusions from his observations

except to state that the pellagra and eclampsia ratio is clearly parallel in North
Carolina, and that he is trying to find a factor Avhich may be helpful in the

solution of the problem of the prevention of eclampsia.

Eugf.xe S. Auer.

Fauvet, E.: Clinical Aspects of EclampslaV Arch. f. Gyniik. 157: 139, 1934.

The author belicA'CS that ubruptio placentae occurs secondarily to nephritis of

pregnancy and may terminate fatally Avith signs of renal insulllciency. In two
j)atients the maximum excretion of urine and rise in blood pressure did not occur
for tAvo Avcelvs after deliA’cry. This may Iiua'C resulted from secondary inflam-

matory edema of the kidneys. The anuria may be due to compression of the
renal ])arenchymu, and PauA-et belicA'os that the hypertension is an attempt to

OA’crcomc this compression. The administration of fluids may be a life-saA-ing

measure if this compensatory action fails. Such treatment is successful only in
threatening anuria as a result of kidney edema. It is not adA'isable in circulatory
failure.

laUA’ot also discusses the causes of late puerperal hypertension and believes
that this is due to hormonal action of the In-pophysis-interbrain SA-stem.

Rai.pji A. Rki.e.



Correspondence

A Proposed Obstetric Term
To the Editor:

I hesitate to introduce another term to the obstetric profession, but I feel there

is a place for the term “ incitoduction. ” It is especially valuable for use by the

record librarian.

The term “induction of labor” should be confined to the patient who is not in

labor at the time drugs or mechanical means are employed to bring the patient into

labor.

The term “incitoduction” could be applied and should be confined to the use of

drugs or mechanical means to stimulate labor in a patient who is already in labor.

Under the present classification we have no place nor a term to index this type

of patient. We do not reallj' induce labor in these patients, since labor is already

started. 'NWiat we do is to accelerate the time of delivery.

The verb incite is defined as follows: “to impel to a particular action; urge

onward,” while the verb induce is defined: “to influence to an act; to lead to

or produce.” Therefore the term “incitoduction” can bo very nicely used to in-

dicate that we hasten the time of deliverj' of a woman either by drugs or me-

chanical means.
Edward LT^rAN Cornell, M.D., E.A.C.S.

Chicago, 111.

Item

American Board of Obstetrics and Gynecology

The next written examination and review of ease liistories of Group

B applicants by the American Board of Obstetrics and Gynecology

will be held in various cities in the United States and Canada on

Saturday, November 7, 1936.

Application blanks and booklets of information may be obtained

from Dr. Paul Titus, Secretary, 1015 Highland Bldg., Pittsburgh (6),

Pennsylvania. Applications for this examination should be hied in

the Secretary’s Office sixty days prior to the scheduled date of ex-

amination.

Erratum

In Dr. .Stein’s discu'-sion of Dr. Jrvitig’.s priper in the .Tuly is.suc, page 48, the

first line .should read: “At the Michne] IJee.sc IIoKpital,” instead of “At the

Cook Coutity Ho!-{‘ifnl,
’’





366 AJIERICAK JOURNAL OP OBSTETRICS AND GA'NECOLOGY

docs not show any evidence of definite involvement, and this is now tlie generally

accepted view (Meyers). ]Srovak,o in his recent review of the cyclic histologic

changes in the female genital tract, makes the following statement: “Is there a

histologic cycle in the cervix? A priori, we would expect that this would be the

case, for the cervical mucosa is a derivative of the miillerian epithelium, like the

epithelium of the uterus and tube, both of which show such characteristic histologic

changes during the cycle. As yet, however, no clear-cut cycle has been described in

the case of the endocervix.
’

'

The investigation of c3-elie changes in cervices of different animals did not

3'ield uniform results. No cj’clic change was found in mice and rats (Glaubergio)
;

on the other hand Hartman and Olbersn describe a distinct cj’clic change of tlie

cervical epithelium in guinea pigs.

Not knowing whether or not the human endocervix takes part in the menstrual

cj’cle makes the proper interpretation of prcsumablj* pathologic findings in the

cervical muco.‘!a problematical. That the endocervix is often the site of inflamnia-

torj' changes is indisputable, but whether or not the.se findings merelj’^ represent a

certain i)hase of the ijhj’siologic acti\-ity' of the mucous membrane in some cases is

questionable. In the era before Hitschman and Adler’s studie.s, premenstrual con-

gestion and increa.«ed glandular activity" were considered imthologic and were cred-

ited as the basis for irregular bleedings or profuse discharge. Unless the phj'sio-

logic activitj’ of the endocervix is known, similar errors maj' also be made in the

inter{)relation of structural changes of the cervical mucosa. If hormonal influence

on the endocervix can be proved, changes which arc now considered as being duo to

local pathologic causes might be demonstrated as manifestations of hormone over-

production.

A .Study of tlie cyclic changes in tlie human endocervix presents cer-

tain difficulties. A histologic comparison of cervices after .surgical re-

moval or after autopsies would not furnisli reliable data. The structure

of the endocervix is more subicct to individual variations than that of

the endometrium.

In an attem])t to study the physiologic activit.y of the endocervix, I

employed a method which made it possible to obtain periodically .speci-

mens of cervical mucosa from the same patient. In this scries of cases

two specimens were tak'on fi'om each jiatient at two-week intervals. The

cutting current of the high frequency machine with the Hyams cervical

electrode was used. A detailed description of the in.strument, and direc-

tions for its j)ropcr use, may be found in Ilyams’ article on cervical

conization.’- The patient does not recpiirc any special preparation. She

is placed on the examining table, the cervix is exposed with a bivalve

speculum, and the portio and cervical canal are wiped dry. The active

ch'cti'ode can be inserted into the canal to the internal os without pre-

vious dilatation. The current is turned on, and by a rotating motion

of the op(*ratoi'’.s hand a j)ortion of the cei’vical mucosa is excised. A
stripe aj)pro.\imalcly M nun. wide extending from the external to the

intmaial f)S is thus olilained and j)rcpar(‘d for histologic examination.

Jn sonic «-ascs there nia.v be a slight oozing from the cei-vical canal after

tin- procedure, which can always lx* controlled by simi)le vaginal pack-

ing, No anc>!be.'ia is necessary. Some patients exjicriencc a burning
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discomfort during the cutting, which promptly disappears after the

excision has been completed. I never observed any untoward after

effects, and the patient may continue her usual activities. In very sensi-

tive patients, surface anesthesia with cocaine or metycaine ma}' be em-

ployed. Ten to fifteen days after the first specimen is excised the

procedure is repeated and the two specimens histologically compared.

Precautions are taken to eliminate possible errors in the histologic inter-

pretation of the two specimens, due to secondary local reaction after

the first cutting. The specimens are always taken from two remote

corners of the cervix. 'Wlien the first one is removed from tlie left

u])per corner, the second one is removed from the right lower corner.

Furthermore, tlie first specimen is taken preferably in the premenstrual

Plf^. 1.—VisiiallzlnK uiulcr }ilgli i>o-\ver the poslmcnplrual stroma charact(--rizo(l by
its rtonslty.

period, wlien a physiologic congestion of the tissue is to be e.xpeeted, and
this is followed by the removal of a second specimen in t he postmens! rual

])eriod.

My observations on nine patients with eighteen specimens form the

basis of this study. Eight of the cases were patients between the ages

of twenty-seven and thirty-six, all nulliparas, with normal menstrual

histories and apparently normal cer\ices. In one case obsei'vations were
made after operative removal of the ovaries.

C.\si; I.—.V thirty-one-yoar-old woman, nt.’ver married, never progntinl, had tier

ilr.'t rcenjiniation nt the ata? of fonrteen, recurriii" refrulnrly at twenty-eight -dav
intervat,-:. tliree di\y,«’ dunition, moderroe bleeding without, paiiif;. On vaginal ex-
ror.ination. a noriunl uterus was found in gtKtil |>o>ition. freedy rnovntde. tidnexa
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negative. Tlirougli the speculum an. apparently normal cervix was visualised. Tlie

first specimen was taken twenty-four days after the patient’s menstruation. Five

days later she began to menstruate, which was the expected date of her next period.

FJfr. 2.—Givinfr tiio liig-ii power picture of the markediy loose and va.sciiIarJzed stroma.
of the prciuon.stiu,al pJia.sc.

The ^;.:ond rjuvninon v.a‘-' obi-ainefi six day,« .after licr fir.sl d.ay of nienstruafion.

The hi-to’ogic study of tbe.'-c- specimen.-': revealed ,a inariced .structural difTcrencc.

Th-' p“-t!n-,-!)'-tr!i.al -j'-'-ciir.f-n showed a don?e stroma with scattered small points of
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•'igr. -1.—Picture under low power, whicli demonstrates tlie increase in the number of
glands and their variations in size and sliape in the premenstrual specimen.

I'lg. Zu -—Showing the postmcnstrual eland under high pov.-cr. The epithelial lining is low,
conclr-ting jnosUy of one row of cells. There Is .aumle mucus production.
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granulation tissue. Tlie glands had a regular outline, u'cre round or oval shaped,

and were scanty and widely spaced. The gland epithelium showed little cytoplasm

and one row of small nuclei close to the basal line. In the premenstrual specimen,

the stroma was well vascularized and contained many engorged small blood r-essels.

There was an increased cellularity of the entire cervical tissue. The number of

glands was considerably larger, and there was a great variety in their .shape and

size. There was also considerable folding of the epithelial lining and digit-like pro-

jections into the surrounding tissue. The amount of mucus in the glands was re-

duced and more cytoplasm was present. Nuclei were also more numerous and many

were cut longiludinally, showing rod .shape.

The cyclic histologic changes in this case arc demonstrated in Pigs. 1 to 0.

Case 2.—A thirty-five-j’car-old woman, single, never pregnant. She began to

menstruate at the age of thirteen, was always regular at twenty-eight-day inter-

Kic. C.—Picture of a frland under hiRli power in the premenstrual specimen. There is an
eviilence of epithelial proliferation in the gland with reduced mucus production.

vnl.B, the bleeding lasting five day.s, moderate in amount. No history of any gen-

ital disease. On vagintil examination a normal uterus and adnexa were palpated.

The first specimen was taken fifteen days after the first day of a menstrual period.

The histologic findings of this specimen were: the cervical cansil was lined by a

layer of rolumnar epithelium with many eosinopliilcs. The stroma was loose and

hyperemle, was infiltrated by leucocytes, mononuclear cells, and cosinophiles. There

was a great abundanre of glands with folding epithelium and ample mucus produc-

tion. Tlio nuclei of the epitlielinm were at the base and in part in the midzone

of the cells. The si-i-oml S])erirnen was taken during the menslrual flow, twenly-

fpur hours after its onset. TJie histologic picture of this specimen presented a

sharji contrast to the first one. The cervical canal was denuded for the most part

of lining cpiiledinm, Si-ver.'il layers of exfoliated epithelium covered the surface.

Ti'.c stroma often “'‘juirated with ih<t <‘pithelium in process of exfoliation. The gland

lining ej-ith'diuta uas often in .MWi-nil layers with nuclei at various levels with abun-

dant exfobrition, Th'- exfoViaiion transformed soiiu' of the glands into eyst«, priic-
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tically wthout glandular structure. The periglandular stroma was infiltrated by

IjTOphocytes and was edematous where the ccr\-ical epithelium was being exfoliated.

Figs. 7 and 8 illustrate these changes.

The investigation of four additional cases -ndtli eight specimens gave similar

evidences of a cyclic histologic process in the endocervix.

I'i'k. 7.—Sliowinp: the picture of tlio .surface epllhclluni, .stroma, and gland.s under low
I)owor fifteen day.s after menstruation.

Fi(r.

vh’.iid S.s

Is iC-^n :

rxnv. r v!.curi!i---'.tion of a gland durint: n!rii.--lruation. P.art of thedenuded of its lining t-pithelluni. In another part the proce.“.s of exfoliationand the Isim- n is iliied with exf<'ili,ai«-.j ccli.s.
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In the following case the cervical mucosa was subjected to a periodic study fol-

lomng the operative removal of the ovaries:

Case 7.—A thirty-two-year-old woman with multiple large fibroids came under

observation after a typical supravaginal hj'stereetomy with removal of the ovaries.

The patient made an uneventful recovery and left the hospital on the twelfth post-

operative day. Eight weeks later I took a specimen of the cervical mucosa, which

revealed atrophic glands .surrounded by sclerosed connective tissue. A specimen taken

two weeks later gave exactly the same histologic picture. No evidence of any cellu-

lar activity could be seen in comparing the two specimens. Fig. 9 gives the Ion-

power picture of the cervical tissue in this case. The repeated histologic studies

in this case seem to indicate that the removal of the ovaries causes atrophic changes

in the cervical mucosa, with complete lack of evidence of glandular stimulation.

The observation made on the human endometrium, that the ovarj' govem.s the cyclic

phases of the mucous membrane, is apparently true also for the cndocervix.

Fi&. 9.

In two cases of this series no definite cyclic change could be ascertained. In

both a more or less constant activity of the tissues was noted, which was only slightly

accentuated in the premenstrual period. One of these patients subsequently had to

undergo an abdominal operation, which afforded an opportunity to investigate the

ovaries lustologically in this atypical case, a report of which follows:

Case 9.—A thirty-one-year-old woman had been married for thirteen years, but

had never become pregnant. She always menstruated at irregular intervals, every

three to five weeks, with a duration of three to four days’ moderate amount of

bleeding, with occasional pains during the first two days. Vaginal examination re-

vealed a normal cervix; the uterus was found moderately enlarged, firm, in good

position, and freely movable. A small fibroid vvas palpable in the fundus and an-

other one in the right wall of the corpus. Tubes and ovaries could not be felt. A
specimen of the endocervix vvas taken eight days after the first day of her last

menstruation. The histologic findings were the following: there were large and

numerous glands present, many of wliieh showed projections into the surrounding
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tissue, although others had a perfectly round or oval shape. The nuclei were rod-

shaped and fairly nmnerous. In parts there was a niarlvcd exfoliation. The stroma

was vascular and edematous in places. The second specimen was taken eleven days

after the first one, and five days later the patient began to menstruate. The liis-

tologic findings of the second specimen were: the glands were abundant, in part

they were hyperplastic and filled with papillas of lining epithelium nitli nuclei

at various levels and with exfoliation. In part, however, the glands were small and

compact and were lined by columnar epithelium with deep-staining nuclei at the

base and pink staining cytoplasm. The stroma was quite edematous and showed

congested blood vessels.

Four months after having examined these specimens, the patient returned eom-

])laining of loss of appetite and insomnia. She was worried about her fibroids and

iiusisted on immediate operation.

I therefore performed a supravaginal hysterectomy with removal of the adnexa,

twenty-one days after the first day of her previous menstruation. The pathologic

report on the extirpated organs was made by Br. H. L. Meeker: Specimen was a

uterus which had been amputated above the cervix, and both tubes and ovaries were

attached. The uterus had been opened, disclosing a somewhat edematous and hem-

orrhagic endometrium lining a canal 50 mm. in length. The myometrium was 22 mm.
in thickness, and there was an intramural fibroid IG mm. in diameter, and beneath

tho serosa there was a second 20 mm. in diameter. The first tube measured 70 mm.
in length, and had a proximal diameter of 4 mm. widening to 12 mm. at the

fimbriated end which was free. On section the lumen was patent throughout, and

the plicae well formed. The second tube measured 75 mm. in length, had a prox-

imal diameter of 4 mm. and 12 mm. at the fimbriated end which was free. This

tube was precisely similar to the first described. The first ovary measured 42 by

27 by 22 mm. It was partly firm, white, and partly bluish and cystic. On section

there were several corpora lutca 2 to 3 mm. in diameter. They were filled with

reddish .icily. There were also small graafian follicle cy.«ts a few millimclers in di-

ameter, embedded beneath the surface. Second ovary measured .30 by 27 by 22 nim.

Tliis contained mimerous graafian follicle cyst.«, the largest 0 mm. in diameter,

Tliey were filled with rcddi.sh jelly. Microscopic: Sections of tho uterus including

the mucosa sliowed the endometrium lined by one or two layers of columnar ep-

ithelium. The endometrial glands were elongated and tortuou.s, and some of them
slighth’ dilated and containing coagulated scrum. They were lined by several laycr.s

of columnar epithelium. The interglandular stroma was relatively decreased but

actually Jn-jicrplastic. It was very edematous and espccitillj" near the surface was
sulTused with red blood cells, the ])icture suggesting a premenstrual phase. Sections

of the fallopian tubes showed elabor.ale branching plicae covered by one or two lay-

ers of columnar epithelium. The stroma of the plicae was fibrous tissue diffusely

infiltrated by lymi.hocytes and plasma colls, and its many blood vessels contained
excess number of polynuclear leucocytes. !?ections of the ov.ary showed numerous
small graatian follicles embedded in the cortex. There were also dilated graafian

follicles forming the cysts noted in the gross and lined by several Layers of ep-

ithelium. In addition there were corpus lutcum cysts lined by many layer.s of pale
lutein cells. The enclosed blood clot showed beginning organization at the periphe.rv.

In this enst^ the cwxistencc of an atypical activity of the cervical mucosa v.dtli

distinct ovarian pntholngj- deserved attention.

SUMMARY

Nine putioiits wore studied with periodic tissue oxaTuinations of the
cervic;'.! inticosa. In six eases fwideiice of a detinite liislologic cycle
could be determined. In <me c:tsc. after operative removal of the
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ovaries, atrophic changes and inactivity of the endoeervix were found.

In two cases the presence of a typical histologic cycle could not be

established. One of these cases revealed definite ovarian pathology at

subsequent operation.

The number of cases is too small to justify a final conclusion on the

histologic cycle of the cervical mucosa. The chief purpose of this paper

is to suggest a method which permits periodic histologic investigations

of the endoeervix in patients. It is a simple office procedure, does not

require anesthesia, and provided it is done in the absenee of any inflam-

matory process in the genital tract, it is harmless and without unpleasant

after effects. It has been my experience that the raw surface in the

cervical canal becomes eompletclj’ epithelialized in about six weeks. A
periodic tissue examination, therefore, can be repeated in the same

patient at two- or three-month intervals.

Dr. Max Goldzieher, Endocrinolopi.st to the Gouvcrncur Hospital of New York
City, cooperated with me in inakinR- the interpretation of the niiero.scopic .sliilc.s', und
I wish to e.xpress my thanks for liis v.aluablc sngKCsUons.
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Murphy, Douglas P.: Reproductive Efficiency Before and After the Birth of

Malformed Children, Surg. GjTiee. Obst. 62: 585, 1936.

The reproductive actmty of 405 mothers, each liaving had a congenitally mal-

formed child, is reported with respect to the incidence of miscarriages, stillbirths,

and premature births. Of the 405 families, 151 exhibited one or more miscarriages,

stillbirths, or premature births. Of the total of 1,732 conceptions in the 405

families, 63.2 per cent ended normally, 23.4 per cent resulted in malformed chil-

dren, and 13.4 per cent ended in either miscarriage, stillbirth, or premature birth.

Miscarriages, stillbirths, and premature births occurred more often than would

be expected by chance in the pregnancies immediately preceding and immediately

following the pregnancy which resulted in the birth of the defective child, and less

often than would be expected by chance in the remaining pregnancies. Miscarriage,

stillbirth, and premature birth occurred most often in the pregnancy immediately

preceding that of the defective child.

It is concluded that the birth of a congenitally malformed cliUd may be only one

expression of a prolonged decrease in functional reproductive activity, the other

expressions being miscarriages, stillbirths, and premature births.

It is suggested that the obstetrician has unusual reason to suspect the possible

existence of a congenital malformation in the pregnancy which follows immediately

after a miscarriage, a stillbirth, or a premature birth.

Wm. C. Henske.



THE ACID-BASE BALANCE OP THE BLOOD DURING- NORMiHi

PREGNANCY AND PUERPERHBI"'

]\L\rgaret Nice, M.S., Ja:mes W. Mule, Ph.D., Edward j\[toitwyler,

Ph.D., ais!d Victor C. Myers, Ph.D., D.Sc., Cleveland, Ohio

(From the Department of Ohstetrics [Maternity Hospital'] and of Biochemistry,

School of Medicine, TVesiern Deserve University)

The fact that the acid-hase balance of the blood may undergo a

slight disturbance during normal pregnancy has been recognized for

some time. Upon examining the literature, liowever, one is impressed

by the relatively few studies which have been reported dealing with com-

plete acid-base balance changes. This is- particularly true for observa-

tions extending throughout the course of pregnancy. That is, most of

the publications have consisted in a comparison of the results obtained

at or near term with those obtained postpartum.

The results of the more recent studies in which a comparison of the

antepaidum and postpartum acid-base balance changes in normal preg-

nancy have been made arc summarized in Table I. It will be observed

that a lowering of the bicarbonate concentration has uniformly been

found by all the workers, and this is equally true for the total base con-

centration where it was determined. The chloride concentration remains

csscntiallj" unchanged and the pH appears to vary Avithin normal limits.

No explanation can be given at the present time for the lowering of

the bicarbouate concentration Avhich is entirelj’- free from criticism.

Since there is evidence® that the blood pH (principally colorimetrically

determined j)!! values) is not infrequently in the upper range of normal

and in some instances slightly above normal, j\Iuntwyler, Limbach, Bill

and i\Iyei‘S,'’' for want of a better explanation, accepted the view cx-

])rossod l\v Austin and Cullen* that hyperventilation is the main cause

of the bicarbonate decrease. This view has been subjected to considcr-

jiblc criticism.®

The object of the present study Avas tAvofold: first, to ascertain hoAv

early in ]n'cgnane.y the acid-base changes of the blood become manifest,

and second, since the colorimetric pH A-alucs haA'C been questioned, to

comi)arc the colorimetric and electrometric ]iH values in a series of cases.

METUOD.S

The prt'iH'sit work w:xr oarriofl out

from $!u' r(-coihI or thiul nunitli of

jiartuju. Twelve :i>lilhio:i:il iiorsiinl

in i^crier: on of 'M', nornral pre^^nant women
presrnaney to the and second month post-

j'regnain-ies weto ‘tnilio!! finly during delivery

*l'er Ite'k ef x)>f- f tiituil-itlonp cannot
leuivS in t!;- muti'-n.-

he SnelndwJ l).-re but niav be
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and hospital confincmont. Tlie blood samples for each group of determinations

wore drawn under oil and witlioufc stasis. With the exception of those tahen

during labor, when iho time and preceding c.xercises could not be regulated, the blood

was obtained before the iiatient hud risen or had had breakfast. As soon as the

blood had clotted, it was centrifuged and the serum removed without air contact.

The pH was determined both colorimotrically at room temperature and electro-

metrically with the hydrogen electrode at 3S° according to the procedures pre%'iously

outlined.^, lo The estimations of the CO. content, total base, chloride and total

protein were made according to the methods already described.^

DISCUSSION

The results of all of the acid-base balance determinations are tabulated

in the appendix (Table III) where individual variations for each case

can be followed. Table II gives the results Avhich were obtained when

the various values tvere averaged according to the month of pregnancy.

From these average values it can be seen that there is no general

trend in the change of the acid-base balance concomitant M'it.h the prog-

ress of pregnancy. The changes which occur appear to have been estab-

lished before the third month of pregnancy. A statistical analysis of

the data is included in Table II.

The significant 'electrolyte changes wliieh appear when a comparison

of the average antepartum and postpartum values is made are: an in-

crease of bicarbonate from 23.1 to 25.3; total protein from 14.4 to 15.6;

total acid from 140.3 to 143.6; and total base from 147.1 to 150.0 m.Eq.

The chloride concentration remains unchanged. Tlicse observations are

in accord wit.li those of previous workers shown in Table I, excepting

those of Dieckmann Jind 'Wegnor,^ where the changes are relatively

snmll. Similar changes were also oliscrved by IMuntwyler, Limbach,

Bill and IMyei-.s'"’ in a study of the acid-base balance changes in mild

“toxemias” of pregnancy. In their work, however, the average chloridc

concentration was found to be 2.0 m.Eq. less in the postjiartum samples

(taken within two weeks following delivery) than in the antepartum
samples.

The average antepartum and postpartum i)II values (both colori-

metric and electrometric) are comparatively constant and are .slightly

above the normal average of 7.4. Elsewhere we have stated*"^ that “as
a result, of a large number of observations made on human plasma by
the electrometric and colorimetric methods, we feel that the normal pH
generally falls between 7.35 and 7.45, witli an average of 7.4.”

The distriimtion of the antepartum acid-ba.se balance which repre-

sent.s 93 electrometric pH determinatinns on 44 normal pregnancies is

shown in Fig. 1,

It Viitl l>c- ot,"ivrvc.i ttuit iliore ii= .‘scattering witii .Ki.x value.? (rcpro.‘:‘’nt-

ing 53N occurring ril}o\c 51II 7.45 anil thre-^ vriluc.® (repre.-entinp three crimes)

l^'k-w 7.3.’.. (It h only fair in nnte thnt 2 of the 4-i caw?, in which
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electrometric pll Jetonninatioiis wore not made, showed Iiipli (olorimciric pll

valuc.s.) A similar distribution employing colorimetric pII value.s shows a somewhat

greater scattering. In the series of 309 colorimetric determinations obtained upon

the same 44 ca.sos the pH value is greater than pH 7.45 in 21 instances (represent-

ing IG cases), and below pH 7.35 in 11 instances (representing 9 eases). By em-

ploying a colorimetric correction of 0.30 pH to convert the colorimetric serum ](H

from 20° to 38° a comparison of 77 simultaneous colorimetric’ and electrometric

determinations made upon the antepartum bloods of the above cases showed the

colorimetric value to be within ± 0.02 pH, 33 times (43 per cent), and within

± 0.04 })H, 52 times (GS per cent). The agreement between the colorimetric and

electrometric values in these cases is not as good ns was obtained by us previously^

when plasma was emidoycd. In the latter ^tudy 85 per cent of the plasma

colorimetric pH values were within ± 0.04 pTI of the correct value when a colorimetric

1' i". 1—Till' ili.strlbulloii of tin* uuti'purtu.ii .'ii;iii-l).TSC‘ t-finilihrium in A’:in 81>’lte's jrrapb.
1 tie pir l)oUTiilari".s have* been n.vtTowcd to 7.15 to 7.3,7.

correction ol 0.22 jjH was employed. The reason for this difference in result.s i.s not

ajiparent. One might infer that by the use of serum instead of phisma the

coloriinotric correction i.“ less reliahlc. It was jiroliably nnforfnn:ite that we did not
use plasma in tld.s stmly. since tiie cobirimetric pH oi)servations of Oacbler and
bo.-enct ajul Mnnlwylor, Limbacii, Bill and Alyors'' were carried out with jda.'-niu,

but it was not reali/ed that senitu would recpiire a different eorrei'tion factor than
pl.'ivma until the .,.sudy wa-; well under w.ay. :ind the jmnrer !igreeau‘nt with the
I'livtiometric ]>H ob'-ej va.tion^ was not appn-eiated tintil Itie study was nearly com-
pleted.

In Fig. 1 it will Ite observed that
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Table III. Acid-Base DETERjnNATioNs During Pregnancy

CASE AGE PARA
MO. OF
PREG.* pile pile

CO,

in.Eq.

-cl

m.Eq.

BASE
m.Eq.

PROTEIN
m.Eq.

1 19 i 4 7.39 7.39 24.8 106.2 150.1

6 7.41 7.43 23.4 100.5 6.8

Si 7.45 7.37 22.2 102.1 154.4 7.2

9 7.41 7.46 22.1 98.2 146.9 7.3

+ 1 tvk. 7.43 7.40 26.0 102.0 6.6

+ 1 mo. 7.45 7.44 25.7 103.1 157.3 6.5

2 19 i 34 7A2 7.37 25.7 102.8 149.7 5.9

6 7.42 7.44 26.3 103.1 153.3 5.2

-10 hr. 7.44 7.38 21.3 104.5 152.0 5.6

+ 1 mo. 7.44 7.38 28.5 101.5 160.0 6.5

3 10 i 4 7.40 7.3G 25.0 104.5 148.8 5.7

6 7.42 7.44 24.8 106.1 153.7 6.0

84 7.39 7.39 23.2 107.1 143.3 5.0

1 mo. 7.42 7.34 29.2 102.8 156.6 6.0

4 32 i 34 7.38 7.36 23.1 102.9 5.0

G 7.4G 22.0 106.9 149.5 5.0

9 7.47 7.47 23.5 105.5 157.7 5.3

+ 1 wk. 7.40 7.44 24.8 104.0 153.9 6.1

-H 1 mo. 7.4G 7.47 24.7 105.6 146.2 6.1

5 24 vii 3 7.38 7.35 24.4 103.7 140.0 6.4

7 7.35 7.36 24.5 103.6 148.3 6.5

84 7.34 7.34 24.4 104.8 151.1 6.6

+ 1 mo. 7.42 7.33 27.4 102.2 153.3 6.5

G 34 ii 44 7.44 7.4C 25.8 103.5 146.7 5.6

G 7.41 7.42 24.8 104.4 152.6 5.6

9 7.36 7.37 26.0 103.1 150.3 5.8

+ 1 vrk. 7.38 7.40 29.2 98.8 149.6 6.1

+ 1 mo. 7.41 7.38 28.1 104.4 155.0 5.6

7 2G i 3 7.43 7.42 20.5 148.8 5.3

G 7.4G 7.45 22.8 Bfi 151.7 5.4

8 7.44 7.42 24.4 157.5 5.3

+ 1 wk. 7.41 7.45 24.9 BIS hRI 144.4 6.1

+ 1 mo. 7.37 25.3 BB 143.7 5.6

8 19 i 3 7.39 7.33 21.1 103.1 144.2 5.5

6 7.40 7.39 25.5 104.0 147.6
9 7.40 7.39 24.1 103.7 156.0 5.7

+ 3 days 7.44 7.38 23.1 99.8 148.5 5.8

+ 1 mo. 7.42 7.47 26.1 105.2 152.8 5.7

9 30 ii 4 7.36 23.4 103.1 144.1 6.3

7 7.42 22.4 104.1 149.2
9 7.37 25.5 101.0 153.4 5.7

+ 1 wk. 7.40 7.38 26.0 100.5 157.4 7.1

+ 1 mo. 28.4 103.7 144.2 6.3

10 24 ii 4 7.41 7.42 22.9 105.4 149.0
7 7.39 7.44 23.2 103.6 146.4 6.3

- 1 day 21.7 103.3 141.7 6.2

+ 1 wk. 7.43 7.39 26.7 102.8 142.5 6.6

+ 3 mo. 7.37 7.38 28.9 102.5 154.5 7.0

*Time immecliately antepartum is indicated by a minus sign, and time postpartum
by a plus.
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11 7.;7o 24.

S

9.S.0 140.9 7.0
•* 1 ^vK^ 7.44 7,44 27.7) 97.0 147.0

7 TU(». 7.41: 7.4 S 2S.4 101 .(} 15:’..8 7.-5

JS 2fl i 7.40 7.;’.s 2 5.5 l'9.S 1 50.4 .5.,S

7 7.r»s 20.2, 99.5 148.4 7.7
It 7.40 7.50 20.0 • 104.0 340.2 5.5

• 2 mo. 7.41 7.2S 2.‘i.:; 99.2 1 51.5 4.7

111 21 i 4 7.:i9 7.2.9 20.1 99.0 142.9 5.9

7 7.:’.9 7.42. 25.1 !>9.0 148.4 7,7

S 7.4 S 7.50 25.1 100.0 M.2.8 5.(5

9 20.,5 102.4 140.0 4.8

1 mo. 7.40 7.41 20.1 94.5 147.(5 (5.5

20 X! iv i, 7,*h*I 7.40 24.7 lol.T M4.0 7,0*

7 7.42 7.40 21.(i 101.1 147.1 4,7

S 7.47 7.0*1 O'J o
10.2.1 14(5.:; 4.5

9 7.4<» 25.9 9H.S Ml.:;
t 2 mo. 7.41 7.41 27.0 109.1 151.0 5.4

21 25 ii 4 7.20 25.0 100.0 I.IS.O 0.0
f*
i T.lVo 20.5 101.9 15(5.1 7.7
9 7.2,4 20.1 92.0 142.4 5.8

+ 1 mo. 7.41 7.4G 28.1 10(5.9 144.8 7.7
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Table HI—Cont’d

JIO. OP CO, -Cl BASE PROTEIN
CASE AGE PAKA PP.EG.* pile pile m.Eq. m.Eq. m.Eq. m.Eq.

22 18 ii 2 7.46 23.8 102.2 140.2 4.9

4 7.41 7.42 26.3 96.9 140.0 5.7

7 7.39 7.38 27.0 102.4 141.5 5.7

8 7.41 7.44 25.9 104.3 145.0

9 7.41 7.44 24.3 104.7 14.5.0

+ 2 nio. 7.40 7.44 27.8 101.0 1,53.0 6.1

23 16 i 3 7.41 7.43 26.8 144.8

7 7.41 7.45 26.9 146.5
- 71 lir. 7.40 25.9 104.5 158.0 6.1

+ 1 mo. 7.39 7.41 27.4 163.0 6.1

24 23 iii 6 7.41 7.45 25.4 100.8 142.2 5.3

8 7.40 7.42 26.1 108.0 144.5

+ 6 day.s 7.40 7.45 27.0 153.1 5.0

+ 3 mo. 7.38 7.38 29,2 102.4 160.5 5.3

25 23 i 5 7.55 25.6 98.8 141.6 5,(5

6 7.42 7.39 25.7 100.4 148.2 5.2

9 7.39 7.46 25.1 100.9 152.0 6.1

+ mo. 7.38 7.29 28.2 103.0 148.0 6.8

2(i 17 i 3 7.35 25.5 90.6 145.4 5.8

0 7.40 7.44 26.3 107.0 144.0 5.5

8 7.36 7.47 22.7 106.2 146.5 6.7

- 91 hr. 7.39 20.2 103.5 156.5 6.6

27 31 ii - 8 hr. 7.35 7.25 25.0 101.5 5.3

+ 4 days 7.42 7.30 98.2 149.4 5.5

+ 1 \vk. 7.39 7.40 25.7 146.3 6.1

28 21 i - 3 days 7.36 23.9 98.2 141.1 5.6

+ 4 days 7.32 7.30 2H,2 143.2 5.4

29 20 i - 6 hr. 7.33 23.4 93.5 142.2 5.2

+ 1 wk. 7.39 7.31 24.3 106.0 142.5 6.0

30 21 i - 71 hr. 7.41 • 21.3 91.8 141.5 6.2

+ 1 wk. 7.42 7.38 27.3 145.5 6.1

31 28 ii -10 hr. 7.37 7.3(i 20.9 111.2 5.0

+ 3 days 7.37 7.42 25.1 146.5 5.0

32 23 i - 7 hr. 7.38 7.43 23.5 112.2 144.5 4.9

+ 4 days 7.40 7.34 27.3 106.9 157.4 4.8

+ 1 wk. 28.6 103.8 153.5 5.6

33 15 i - 3 day.s 7.40 7.4.3 25.5 106.7 150.2 4.8

+ 3 days 7.:!(i 24..3 104.9 147.8 5.5

+ 1 wk. 7.35 7.35 27.0 98.9 146;0 7.0

34 24 iii - 21 hr. 7.37 7.4.3 23.0 10().3 145.8 6.1

+ 3 days 7.41 24.2 105.1 146.0 5.3

+ 1 wk. 7.41 26.4 105.5 145.3

35 20 i -13 lir. 7.38 7.48 22,3 104.2 6.3

+ 4 days 7.44 7.51 25.7 106.2 6.3

+ 1 wk. 7.42 7.49 25.8 103.9 6,5

3G 19 i -12 hr. 7.43 7.55 102.2 145.2
+ 1 wk. 7.41 7.42 26.4 101.9 153.0 7.4

37 22 iv 5 mo. 7.40 7.38 25.0 134.5
8 7.39 7.44 26.9 141.4 5.4

+ 1 wk. 7.40 26.9 102.0 155.3 6.4

+ 1 mo. 7.37 7.40 27.6 102.2 150.9 6.7

*Timc immediately antepartum is indicated by a minus sien, and time postpartum
by a plus.
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MO. Of ('0. IIASV. rnoTf.tN

cASt: .vr,i: iwnA IM'.ffl.’
pn„ pit. ni.f.q. m.Kq. m.Kq. m.fq.

.‘IS ‘Si i 7.41 7.4 :t 22.1 102.0 1 :10.1 0.8

,*1 7, '17 7.::(‘> 21.1 105.0 140.7 5.5

s 7,40 21.2 101.S

* 1 wk. 7.41 24.0 100.5 151.4 r*.s

+ 1 mo. 7.;‘.s 7.:n 2 :1.7 101.0 140.1 0.1

DMHBimini m^nji 7.::i 2:i,:i 104.2 1.52.0 0.::B 1 ..1 i 27.0 105.0 154.0 0.7

m Mn 7.44 20.5 101.0 1.55.0 0.7

-10 2d ill
4
T 7.42 7.41 21.0 10l.:i 147.4 i),7

s 7.117 7.42 24.0 10S.7 140.5 5.4

0 7..17 7.41 O'J *1 105.4 l,5:i.s 5,0

- 2 mo. 7.41 r.io 2'J.S ]('0.2 1.50.2 ti.7

•11
«'0 [IM n nni 25.0. 101.4 Ml .4 5.0

20..’1 100.5 152.5 4.0Bm 20.1 I05.S' 14S.5 5.8

2i’,.4 1 0 :1.5 147.4

-}‘j i 7.41 7.51 20.0 07.5 1 (2.2 r».7

•I 7.50 20.S’ 100,4 151.0 o.i

7 7.11 7.45 20.1 10 :1.7 140.0 0.1

* 2 wk. 7.44 7,4d 2S.S lol.n 100.2 0,0

•111 1!* ii .1 7.::i T.lhi 2::.5 107.7 .11 0.7 5.4

dl 7.:tr. 7.11*» 25.2 102.7 14 : 1,0 5.8

si 7 .4:1 2 :1.5 100.7 142.S

• 1 nio. T.nn 20.0 00.7 148.S 0.1

-i-i 21 i -17 hr. 7.45 7.54
*> "y 102.7 150.0 0.1

•< :t da vs 7.44 7 , 1:1 20.0 102.4

< 1 wl:. 7.45 27.:: 101.0 0.8

-15 i 4 t 7.41 7.42 27.5 io2 .:i 14 :1.5 5.4

7 27.0 101.0 150.2

p 7 .2 :; 2 :1.0 00.2 148.S 0.1

* 2 aio. 7.47 27.0 100.0 140.5

•Hi 24 iv 5 7.42 7.40 25,:i ,102.5 150.5 a.r)

1 7,11S 7.:iH 24.5 0.S.5 141.0 5.4

ti 7.40 7A^ 24.0 100.2 144.0 5,t)

-11 lir. 7 .4:1 10.5 102.0 142.7 7.0
-* days 7.40 7.40 27.0 0S.8 152.0 7.0
* 2 mn. 7.42 7.44 :ni.o ioi.:t 145.:: 7.0

Cases 1 to :t7 inehisivc were- entirely nornml; i’.S uial .".0 nliowed only a slight
alliurnintiria; aiul -JO to •1-1, inclusive, aiily liloial ]>ressnrc elevations to hot ween
ino and 100, systolic. Cases 15 and -K) were severe toxeniias and are not inchided
in the csilcnlations.

In their recent paper Diecdunann and Wegner' state: ‘‘'A study o£ the reports

of pH in pregnancy seems to indicate that the change, if any, is toward Iho alkaline

side. Ivydd and his coworkers, . . ., stated that there i.s no change in pH. ^fyers

and his coworkers, . . ., stated that the ])H is definitely increased toward the alkaline

side. . . . This controversy can he settled only by serial determinations of the carbon
dioxide content and jiH in at least twenty women who are studied at frequent
intervals during pregnancy. ’

Although we have held the ojiinioii that the iill was elevated in pregnancy, wo
have not intended to imply that this was ulway.s the case. In this connection we



384 AMERICAN JOURNAIj OF OBSTETETCS AND GYNECOLOGY

stated: 11 “A high pH is not invariably found during pregnancy, for the apparent

reason that the acid-base disturbance is compensated in many cases, but the evidence

is quite conclusive that the pH is above the normal limits in a considerable number

of cases.”

Dieckmann and Wegner report all told 27 colorimetric pH observations. They

state: "It is most unfortunate that more determinations of pH were not made

in series A, because only serial observations can settle definitely the controversy

as to whether the pH in pregnancy increases toward the alkaline side or shows no

significant change. From repeated observations of pH since 1925, we believe that

in normal pregnancy no significant changes occur, and furthermore, that it will

require repeated determinations on the same patients throughout pregnancy to

prove a change.”

An inspection of their colorimetric pH data shows that, with the exception

of one pH figure of 7..S5, all their results rvere either 7.37 or 7.40. It is ditficult to

see how, even in strictly normal individuals, one would always obtain either one

or the other of these two figures.

Doubtless Kydd, Oard aud Peters,® as well as Dieekmami and Wegner,^

will consider that our present electrometric pH observations are a vindi-

cation of their point of view that in normal pregnancy the pH of the

blood remains unchanged. It is true that our observations covering the

last six or seven months of pregnancy contain only a relatively small

number of slightly elevated pH values (Pig. 1), but we still feel that

the train of experimental data—increase volume of air respired, lowered

CO2 tension of the alveolar air, decreased blood bicarbonate and total

base, all support the view that hyperventilation is the most important

factor in the acid-base disturbance of pregnancy. This condition exists

over such a long period of time that it would be only logical to expect

compensation to occur, i.e., any elevation of the pH to return to normal.

The fall in the blood bicarbonate in pregnancy can be due to a COo

deficit or an alkali deficit. The available experimental data support

the former but not the latter vicAV.

CONCLUSIONS

1. The slight changes of the acid-base balance of the blood which ac-

company normal pregnancy (principal^ a loAvering of the bicarbonate

and total base concentrations) become manifest before the third month

of pregnancy.

2. Until a better explanation can be given, it is only logical to regard

hyperventilation the most important factor in the decrease in blood

bicarbonate observed throughout pregnancy.

3. The agreement between the colorimetric and electrometric pH
values Avas not fomid to be as good Avhen serum Avas employed as Avhen

plasma Avas used.
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THK TKAN.SVKlJ.Sl’:i.iy <,’OXTJx‘ACTED MIDPELVI.S WITJI

PAimCULAK KEFJ^KICNCl-: TO I-'OECETS D]vL1V1-:K.Y

Saaiukl n.\x.<0K, A.M., At.D., F.A.C.S., Stoc^kton*, C.u.if.

(Fram (hr i<an dnn<)uin GnuroJ Jlnsiniid)

I
T HAS lonp: been known tkat muli'oi'cojis (Udivcry in gonornlly con-

tracted and in funnel iielves is .attended by a high fetal mortality.

The recent literature, show.s that difbenU midforeeps delivcric.s are

still frecpiently eneountered, and that the resulting fetal mortality is

high,^'” The modern trend to broaden the indications for cesarean

.section has thus far necom\>lisiu*d little in reducing the number of ini-

snccossfnl midforeeps deliveries*, and it seems that a further increase

in the incidenee of abdominal delivery is not, likely to yield better

results, unless newer knowledge is brought to hear on the problem of

tlic selection of ca.sos for .section.

A belief that such knowledge can be derived from a rescare.b based

on more accurate pelvimetry, combined witii a diligent study of the

normal and pathologic mechanism of labor, promjded me to undertake

an investigation of the snb.ieet. and has sustained my interest in the

problem during the past .seven yeans.

In a previous communication' I submitted ovidenee to show that

the narrow bi.spinons diameter is an important fnelor in the etiology

of the persistent occipitoposterior position. The present study is an
extension of ilie earlier work. Its main purpose is to determine the

effect of a contraction in the width of the narrow pelvic plane on the

course and mechanism of labor, particularly so far a.s midforceps de-

livery may be concerned.

The transverse diameter of the narrow pelvic plane has heretofore
received only cursory attention. Intcre.st has long been focused on
the transverse diameter of the pelvic outlet. Kccently” .attention lias

been directed to the transverse diameter of the pelvic inlet. But it is

still assumed, witliout positive proof, tliat the width of the lower mid-
pelvis is of little or no practical importance. Thoughtful considera-
tion, however, shows that “the course of labor is most eventful at the
level of the ischial spines, particularly in occipitoposterior positions.
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It is here that the cardinal movements of internal rotation and descent

must occur simultaneously, while flexion must he maintained or re-

established.”^ Furthermore, the greatest difficulties in midforceps

delivery are usually encountered at this level of the pelvis, rather than

at the pelvic outlet. The question of the clinical .significance of the

transversely contracted narroAv pelvic plane deserves, therefore, more

than the casual interest which it has thus far attracted.

METHODS AND jMATERIALS

Material for the present study was obtained from 303 private cases, and from

the last 3,G38 deliveries at the San Joaquin General Hospital, a series of 3,941

consecutive cases; 1,290 of these were primiparas.

In the series of primiparas there were G7 raidforceps deliveries, 2 versions, and

23 cesarean sections; 9 of the cesarean sections were done for disproportion in

generally contracted and in funnel pelves. Among the multiparas, niidforceps

delivery was done in 4 cases, and version in 2 cases. Cesarean section was done in

27 cases, 3 of wliich were done for disproportion in .-justominor and in funnel pelves.

Version was done twice in the groups of generally contracted and funnel pelves,

and both times after failure with forceps.

The low incidence of operative deliveries shows that a policy of conservatism

was followed throughout, and that the series of cases is a truly representative one,

unmodified, and uncomplicated by unnecessary artificial intervention.

The pehde measurements in the entire series and all the operative deliveries

were performed by mo. Error due to the personal equation or to a misinterpreta-

tion of unfamiliar composite data w'as therefore entirely eliminated.

THE transverse DIAMETERS OP THE NARROW PELVIC PLANE

1. The Bispinous Diavieter.—The bispinous diameter Avas measured by means of

an instrument devised in 1929.c The average Amlue for this diameter in 1,120 con-

secutive cases of the present series Avas found to be 10.48 cm. Hispinous diameters

of 9.5 cm. or less were classed as contracted. Pelves with a narrow bispinous

diameter Avere subdivided into two groups: (a) those with a minor contraction (9.5

cm. to 9.0 cm.), and (b) those Avith a major contraction (9.0 cm. or less). This

classification is rather arbitrary, but it Avas found to be useful for practical purposes.

There were 207 cases with a narroAv bispinous diameter among the primiparas, and

427 such cases among the multiparas, a total of C34 cases, or an incidence of 16.1

per cent. In 228 cases of the entire series the contraction of the bispinous diameter

was of a major degree (an incidence of 5.8 per cent)
;
in 32 of these cases the width

of this diameter Avas 8.5 cm. to 8.0 cm., and in 6 cases 8.0 cm. or less.

2. The Interischial Diameter.—The bispinous diameter represents the Avidth of

only the posterior section of the narrow pelvic plane, since the spines are situated

eccentrically, approximately 1 cm. posterior to the midpoint of the pelvis. In order

to obtain the true transverse diameter, it is therefore necessary to supplement the

measurement of the bispinous diameter Avith the measurement of a diameter nearer to

the center of the pelves. The nearest approach to the diameter in question can be

made by taking a measurement between the superior rami of the ischia, at points

immediately anterior to the bases of the ischial spines. This nCAV dimension of the

pelA'is will be designated as the “interischial diameter" (Pig. 1).
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Till', iutorisciiinl (li.'unetur cnn he rotuHly inonsiivivl f«}n()\v.«:

TI\<‘ bispitirms disituotor is liist iiicnsnml in tlin nsun! inttnnor.o Affor tlin int'!i.>nirc-

lui'iit nf tUi.« (linnii'for tlio rinj;s tiro onrrit-il tlirt’clly nnlnriorly 1o tin; bnso;* of tlie

Pj>inoH, un>l n romlinij i.s t:\Uon whilo tin* ringH iin- .-sproiid us far iijiurt ns tliu

walls of tlio pi'lvis will ponnit.

At tlw bo'^hmin': of tlw proscnt stmly the width of tho intorin’liial diinnotor was

(Ictorminod only in solorttnl rases; in the lust eases, if was nnaisured routinely.

The avera};e value for this tliaineler was found t<i he ll.lo eai., with extreme

variations of S.O rm. to K'.Jl rm. As in the ease of the hispinous diumeter, the

decree, of coutnicfion was desienuted ns minor if the interisehial diamett-r measured

10.0 cm. to O.d cm., and major if its width was 0.5 cm. (ir less.

The aver.tcs^ ditTerener between the interisehial and Idspinous dintneters was 0.(i“

cm. This difference was 0.:*. cm. or le.es in 30.5 per rent of the rases, and 1.0 rm.

or more in lO.S per cent of the rases. These datsi show, as oise would exj»er.t, that

the interisehial diameter does not ditl'or greatly from the hlspinous diameter. Its

measurement is, nevertheless, highly destnihle if a true jiirtnre of the rapacity of

the. lower midpelvis is to he obtained.

1.—Outline of narrow jirlvic iilaiie, Tlie njipi'r .“otlO tine reprr.srals llie Intriiscldal
diameter.

In the sectioiiH to follow, reference will nstiully he made to the hispianus diameter

for the reason that complete data are available on this diameter, and not hecan.se

it is regarded ns more representative than the interisehial diameter. Pelves with

a narrow bispinon.s or interisehial diameter will often he referred to as jielves with

a “ tran.sver.soly contracted narrow pelvic plane,-’ or brielly n.s “ transversely con-

trae.lcd pelve.«.
”

TUB TnAXSVKRSB DIAAIKTKlt OF TUB I'BBYIC OUTBBT

The closely related transverse diameter of the outlet deserves special considera-

tion in the present study. This diameter, commonly known as the hiischial, will he

referred to as tiic intertuherous diameter. The intortnhorous diameter was
measured by fitting a gauge between the ischial t.nborosities, and adding 1.5 cm. to

the reading obtained to comjion.sale for the thickness of the skin and overlying fat,

as recommended by BcTjeo. Measurements of the intertuberous diameter taken

in this manner are 1.5 cm. greater than those obtained according to William.s’

method. The average in the last 1,05-1 cases of the present scries was found to ho

10.87 cm. Pelves with an intertuberous diumeter of 9.0 cm. or less (the equivalent

of Williams’ 7.5 cm.) were classed a.s pelves with a contracted outlet. There wore
110 such cases in the entire series, an incidence of 2.8 per cent.

A clo.se relationship was found between the intertuberous and interiscbial

diameters. The average for tbo.se diameters, as just stated, was found to bo
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10.81 cm. .and 11.15 cm., re.spcctively. Unexpected difTcrcncc.s -were, liowever,

I'rcqucntly encountered. In as liigli .as 32 per cent of the cases, the intcriscliial

diiimcter was narrower tlnui the intertuberons diameter.

ITIE ANTEROPOSTERIOR DIAMETERS

In a study of the transverse diameters of tlic lower pelvis, it is necessary to take

into consideration tlie anteroposterior diameters.

In the last 1,503 cases of the present series, the sacropubic or anteroposterior

diameter of the narrow pelvic plane was measured by means of the internal outlet

pelvimeter previously described .

t

Those measurements showed that the Icngtli

of the sacropubic diameter varies between 8.8 cm. and 14.0 cm. (average 11.10 cm.

in 1,070 consecutive cases). Diameters of 9.5 cm. or less were classed as contracted.

There were 22 cases in the series, an incidence of 1.5 per cent. Among these,

there was only one low forceps delivery in a case of justominor pelvis. In the re-

maining 21 cases of this series, deliver}’ occurred spontaneously, and without diffi-

culty; the average birth weight was 3,489 gm. This group of cases is, of course,

small, but since the findings were uniformly negative it is permissible to conclude

that serious dystocia due to an uncomplicated contraction of the sacropubic diameter

must be very rare. This, however, does not exclude the possibility that a contracted

sacropubic diameter may be a contributory cause of dj’stocia in pelves in which

the interiscliial diameter is narrow.

A plausible explanation for the above negati'v’e findings is to be seen in the fact

that the sacropubic diameter is subject to considerable enlargement during delivery.

In a series of 19 consecutive cases of spontaneous delivery in the usual dorsal

position, it was found that the enlargement of the sacropubic diameter during

delivery amounts to 0.7 cm. to 3.0 cm. (average 1.8 cm.). Tliis enlargement occurs

late in the second stage, at the time when the occiput stems rmder the pubic arch,

and no longer recedes between pains. These measurements of the sacropubic

diameter were made possible by marking the tip of the sacrum externally, so as to

render its identification unmistakable during delivery.

The fact that the sacropubic diameter enlarges readily during spontaneous delivery

shows that there is little to be gained from the commonly recommended exaggerated

lithotomy position in cases of anteroposterior contraction of the outlet.

Tlie posterior sagittal diameter of Klien was measured in the last 1,318 cases by

means of the internal outlet pelvimeter.7 The average in 1,076 consecutive cases

of this series was found to be 9.58 cm.

A close parallelism was found between the sacropubic and posterior sagittal

diameters. The posterior sagittal is, of course, subject to enlargement during

delivery in common with the sacropubic diameter. It may, therefore, be assumed

that it is of less clinical significance than the constant and unjdelding intertuberous

diameter. The formulas in common use in which the posterior sagittal is raised to

equal importance with the intertuberous diameter may consequently be very mis-

leading.

THE TRANSVERSELY CONTRACTED MIDPELVIS AND THE PERSISTENT

OCCIPITOPOSTERIOR POSITION IN PRIMIPARAS

In the group of 207 primiparas in whom the bispinous diameter was narrow

there were 42 cases of the persistent occipitoposterior position; while in the

series of 1,082 cases in which there was no contraction in this diameter there

were only 17 such cases, an incidence of the persistent posterior position of 20.9 per

cent and 1.6 per cent, respectively. These data support fully the conclusion previ-

ously reached, namely, that the narrow bispinous diameter is an important factor

in the etiologj’ of the persistent posterior position, and is thus indirectly an im-



HAKSOX; rONTlJAi'Ti:i> Mim'KUVIS ^V1T1I VOnCKI'S nF.LlVF.llY o
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port:nit cuiiso of (\v.«tO‘'in. Tins fnnlini: was viH-outly confiniiod 1>.v tlio direct

rocatgenolog^ii' observfitions <>E Caldwell nnd Itis cinvorlcors.^ The nssoeialioa of llic

persistent posterior position with the transversely contracted inirrow pelvic plane, and

the resuUinj^ dystocia and ohstrnefed lahor. produce a (dinical eoai[de.v which may

well he ro"arded as u syndrome.

Tiin TnAXSYr,i;.‘ir.iA' roNTnACTr.tr 'Ntnri’WATS ano Atioroucr-rs

in:i,ivi:uY in pinMU’AitA.s

In the sections to follfiw, inidforc*'ps didiveries will lac divided into two j^roups.

The term “high midforoeps delivery*' will he ujrjdied to case.s in which the lowest

part of the. head is 1 or 2 cm. helovv the level of the .«pines during a pain (sl.ation

.‘I or -*2 according to ltcTj*'e*.s clnssiflculiou'), ('jtve.s in which the station is *.» or sd

will ho designated ns “low inidforeeps dtdiveries.
’

' T!\e te.nu 'Mow forceps

deliverv" will la? re.stricled to eiise.-^ in which the l.‘irge.“t di.ameter of the head has

passed the transverse di:\mcier of the narrow pelvic phme (head on perineum

or station a).

Among the 1,220 jirimipnras of the ]>resent stwles there, were, as already stated, 07

inidforeeps deliveries. The Idspinous diameter w.ns measnn?d in 01 of these eases.

Among the 207 primijiarns in whom the hispi!\ous di.ameter wa.« narrow there

were 25 inidforeeps deliveries, an incidence of 30.(1 j'cr cent. In 35 of those eases

the contraetioii of the hispiuous diameter w.a.'j of a major degree. Lahor was corn-

plicated hy the i)ersi.stenl posterior position, or hy a transverse arrest, in 2t of the

,25 ea.^e.s (Tahle.s I and IT).

In the scries of Ld.S2 primiparas in whom the Idspinous diameter was not con-

tracted there were 25 inidforeeps deliveries, an incidence of only 2.3 per cent. The

persistent posterior position wa.s oneounlored in only S cases of thi.s group.

The in(?idonec of midfon-eps delivery was thus 7 times greater in patients with n

narrow bispinou.s diameter than in patients in whom there was no contraction of

Tabij: I. Alim'onrr.rs Lr.i.Tvr.uY in Pn.vrs Wnai a Minop. Tn.vN.svrpKr. Coktpac-
TioN or TUP Nappow Pni.mc Pi.anp

CASE intep-
TOR.

RISP. SAC.
rcn.

POSITION STA-
TION

WT.
PESrSTANCE

TO
TRACTION

1 10.0 9.4 O.T. 1 4,145 Great
o

s.r> 9.4 O.A. o
4,0Sfl Great

o
O o.rj 9.1 10.5 O.A. o

-1,110 Great
4 10.5 9.2 10.1 O.P. n

3,008 Great
5 9.5 9.2 O.P. o

4,080 Aloderalo
6 9.5 9.2 10,5 O.P O 4.095 Groat
7 10.5 9.5 O.A. 4 2,2(50 Slight
S 10.0 9.5 9.5 O.P. n

Ld 3,804 Afodornic
9 S.5 9.5 10.0 O.P. r>

4,2(50 Alodoratc
10 10.5 9.4 O.P. 3 4,275 Slight
31 11.0 9.5 O.P. 4 4,050 .Slight
•12 8.5 9.2 11.5 M.A. O 2,487 Groat
12 8.5 O..*! 11.5 O.P. 4,020 Slight
14 10.0 9.5 10.8 O.P. «> 2,720 Slight
15 10.5 9.5 O.A. V) 3,215 Slight
10 10.0 9.4 11.5 O.P, 4 4,002 Slight
17 10.5 9.2 11.2 O.P. O

4,005 Slight
18 10.0 9.2 11.2 O.P. 2 2,9.00 Slight
19 30.5 9.5 11.0 O.P. O 2,810 Slight
20 10.0 9.2 10.0 O.P. 4 4,235 Slight
21 11.0 9.1 9.5 O.P. o 2,900 Great

Average 9.9 9.2 10.(5 2,932
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this diameter. In addition to the high incidence of midforceps delivery in primip-

aras with a narrow bispinous diameter the difliculties in both instrumental

rotation and traction were all limited to this group of cases.

Table II. Midforceps Delivery in Pelves With a Major Transverse Contrac-

tion OF THE Narrow Pelvic Plane

CASE inter-

tub.
BISP. INTER-

I.SCH.

SAC.

PUB.
POSITION STA-

TION
WT.

RESISTANCE
TO

TRACTION

1 10.0 9.0 O.P. 2 3,945 Moderate

2 10.0 8,6 9.8 O.P. 2 3,804 Great

3 9.5 8.8 O.P. 4 3,240 Slight

4 10.5 8.7 9.8 O.A. 4 4,350 Slight

5 8.5 9.0 O.A. 1 2,970 Great

6 10.0 9.0 O.P.
*»
«> -4,004 Great

7 9.0 9.0 9.3 O.A. 4 4,035 Slight

8 9.5 9.0 O.P. 4 3,540 Slight

9 9.5 8.0 8.9 9.2 O.A. 1 3,930 Great

10 9.0 8.6 9.5 9.5 O.P. 3 3,180 Great

11 8.5 8.5 9.0 10.8 O.A. 2 3,420 Great

12 10.5 9.0 9.0 10.3 O.P. O 4,560 Great

13 10.0 8.5 11.0 O.P. 1 4,200 Great

14 9.5 9.0 9.1 11.2 O.P. *> 4,590 Great
15 9.5 9.0 10.0 11.4 O.A. 4 ‘4,020 Slight

16 10.0 9.0 10.0 O.T. 2 4,080 Moderate

Average 9.7 8.8 9;3 10.2 3,807

MINOR TRANSVEItSE CONTRACTIONS AND MIDPORCEPS DELIVERY

IN PRIMIPARAS

There were 21 midforceps deliveries in tliis group which consisted of 137 cases, an

incidence of 15.3 per cent (Table I). Cases 7, 10, 11, 13, 14, 15, 10, 18, and

20 were low midforceps deliveries (Station 3 or 4). Labor was complicated by a

persistent posterior position in 15 cases of this group; instrumental rotation was

necessary in 5 of these (Cases 1, 4, 9, 11, and 21). Great resistance to both rota-

tion and traction was encountered in all of these cases ivith the exception of

Case 11. Very little obstruction to traction was, however, encountered in the 4

cases of occipitoanterior position of the series, and in the 12 cases of posterior

position in which tlie malposition was corrected manually before the application of

traction.

These data tend to show that obstruction to spontaneous and instrumental rota-

tion is frequently encountered in cases of occipitoposterior position occurring in

pelves with even a minor degree of transverse contraction in the narrow pelvic plane.

There is, however, little resistance to traction in this type of pelvis, provided there

is no malposition.

JIAJOR TRANSVERSE CONTRACTIONS AND IiIIDFORCEPS DELI^^ERY

There were 75 primiparas in this group. Among these there were 16 midforceps

deliveries, and 2 elective cesarean sections, an incidence of major operative interven-

tion of 24.0 per cent (Table II). Eight of these instrumental deliveries, namely,

Cases 1, 2, 5, 9, 11, 13, and 14, were liigli midforceps deliveries (tStation 1 or 2).

In Case 11 a pubiotomy was done after failure with forceps. Among the multip-

aras of this group tJiere was only 1 major operation (Case 9).

Great and even insuperable resistance to forceps traction was encountered in

9 of the IG cases in which instrumental delivery was attempted. Great resistance
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to iwstnuooulnl TOtatvon waa uIsjo loot in •! of tlio (ivo oohop in ivliu’.U tills maneuver

ivas atfomptoil (Cases 3. <1, 30, nml 3‘2).

Spontaneous itolivory, liowcvcr, oocurred in tlio remainuig "»7 cases of tins

series, ivitli an avoruKO. birth weitjht of n.nno pn.

The series of cases in this snh*;vnnp is too small to justify final conclusions.

Tentatively it is, however, permissible to assume that a tninsverso contraction of the

narrow pelvic plane of a major dejiree is a serimi.s obstacle to hiph midforcejis

delivery, even when the eomplieatinji factor of malpositions is entirely eliminated.

THE TKAK.s:VER?KlA* rONTlJACTED MIDPEIATS AXI> AIinrOKClCP.';

HEldVEUY IX MCliTIPAKAS

Amonu the. 427 mulliparas in whom the hispiiious diameter wa.s narrow there

were 4 midforceps deliveries, an incidence of only H.tlt per cent, a sirihin^ly lower

incidence than in the series of primiparas (Table.s 1 and II).

There were 2S cases of jicrsistent occipitoposlerior position in this prouji. In all

of these, delivery occurred sjiontaneously, and in the majority of them without

much dlfliculty.

REIjATIVE EMPORTAXCE ok TRAXAVERSE P0XTRA('.TI0X.=; at the xarrow

PEI.VIC PliAXE, AXD at THE PltEVlC OUTtd'.T

The intcrUiherous diamclcr is of special interest in the present study since

dystocia at lower levels of the pelvis has heretofore been jjoncrally attributed to con-

tractions of this ditimotcr,f. le while the transverse diameter of the narrow pelvic

piano has been entirely overlooked ns a possible cause of obstruction. A critical

review of the subject shows, however, tliat the imporlaaco heretofore attaciiod to

the intertuherons diameter has liccn preally overestimated. It is common knowledge

that obstruction is rarely encmintcred in low forceps deliveries, and that the

greate.st resistance in midforceps deliveries, even in the so-called typical funnel

pelves, is usually met when the largest diameter of the head is at the level of tlie

spines, and not when it is at the pelvic oiitleb rnrlherniorc, in jnstominor pelves

in which the hispinous diameter is narrow hut in which there i.s n relatively sliplit

contraction in tlie intertuberous diameter, the resistance to forceps traction is mot at

a level no higher than in funnel pelves. Clinical experience, Ihorofore, teaches that

the transvor.sely contracted narrow )ielvie jdano is the common denominator in

justominor and in funnel pelves, and that it is probably the chief cause of obstnie-

tion to instrumental rotation and traction in both of these types of pelves.

This view is strongly supported by the following comparative clinical study of

the intertuherons and bispinous diameters.

In the G3-4 cases of the pre.'^ent scries in which the hispinous dianieier was narrow,

there were 95 cases in which there was an associated contract Ion of the outlet (an

intertuherons diameter of 9.0 cm. or less). The average for the hispinous diameter

in these cases was 8.SO cm. In this subgroup of 95 cases with a contracted outlet,

there were 8 cases of obstructed labor, an incidence of S.4 per cent. In the remain-

ing 539 cases of the series in which the width of the outlet was within normal limit.s

(9.5 cm. or over), there were 301 consecutive cases in which tlie hispinous diameter
was of comparable width (average of 8.93 cm.). 3n this .subgroup there were 23
cases of dystocia, an incidence of 7.G per cent. The frequency of arrest of labor
in these two groups is thus practically identical. It seems, thoroforo, that the
incidence of dystocia is not appreciably increased in pelves with a narrow bispinous
diameter in which there is a coexistent contraction of the intertuberous diameter.

Prom these observations it follows that a contraction of the intertuberous
diameter which is unassociated with a contraction in the bispinous diameter is
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rarely a cause of serious dystocia, regardless of any ordinary degree of shortening

in the posterior sagittal diameter. In other words, it seems tliat the real cause of

dystocia and of obstruction to forceps delivery in pelves witli a narrow inter-

tuberous diameter is a coexistent contraction of the transverse diameter of the

narrow pelvic plane, and not a contraction of tlic posterior sagittal diameter, as here-

tofore generally assumed. It may, therefore, be provisionally concluded that

the transversely contracted narrow pelvic plane is a real obstacle in the cases under

consideration, and is probably of far greater importance than the narrow intertuber-

ous diameter as a cause of obstruction to forceps delivery, particularly to instru-

mental rotation.

THE INTERTUBEROUS AND INTERISCHIAL DIAJIETERS AS A BASIS

FOB THE CLASSIFICATION OF PEL\’ES

Accurate measurements of the intertuberous and interischial diameters olTcr a

basis for a simple and practical classification of transversely contracted pelves.

Early in the course of the present study I gained the impression that pelves with

a contracted outlet conform to the classical tj'pe of justominor rather than funnel

pelvis, if the contraction of the intertuberous diameter is associated with a major

contraction of the bispinous diameter. This impression has been strengthened by

the results obtained from the recent measurements of the interiscliial diameter.

On the basis of these observations, transversely contracted pelves will be divided

into three groups: “funnel pelves,” “simple justominor pelves,” and “flat

justominor pelves.” The term “funnel pelvis” null be applied to pelves with an

intertuberous diameter of 9.0 cm. or les.s, prodded that the width of the interischial

diameter exceeds 10.0 cm. Pelves in which the interischial diameter measures 10.0 cm.

or less will be designated as “simple justominor pelves,” regardless of the width

of the intertuberous diameter. Justominor pelves in which there is an associated

contraction of the true conjugate will be referred to as “flat justominor pelves.”

The incidence of tliese tj^es of pelvic contraction in tlic present series cannot be de-

termined accurately, since measurements of the interischial diameter were taken only

in a small number of the cases. For the present i)urpose, the interischial diameter

may, however, be estimated by adding 0.7 cm. to the values obtained for the bi-

spinous diameter. On this basis, the incidence of funnel and justominor pelves in

the last 1,034 cases was 1.6 per cent and 5.8 per cent, respectively.

The following are good examples of the types of jjelvic contraction under con-

sideration :

Funnel Pelves: Cases 2, 9, 12, and 13 in Table I.

Simple J^istominor Pelves; Cases 3, 4, 10, 11, 12, and 14 in Table II.

Flat Justominor Pelves: (Diagonal conjugate 11.5 cm. or less.) Cases 2, 9, and

13 in Table II.

This grouping of pelves may appear to be a step backward from the

progress recently made by Caldwell and his associates in the classifica-

tion of pelves. There is, however, still a pressing need for a simple

purelj’" clinical classification of pehms which maj’’ be based on instru-

mental pelvimetiy unaided by the x-ray. The present working classi-

fication is ofitered to fill this pi-actieal need.

COMMENT

It is a well-known fact that spontaneous uncomplicated delivery

occurs in a large percentage of justominor and funnel pelves. The
greatest difficulties are, however, frequently encountered in such cases
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if insiinniienljil dolivory is Gront rcsislanco to instruinen-

tnl rotation is froqnontly mot in polvos with cvon a minor (Icgrcc of

transverse eont motion in tlie narrow pelvic [»lane. Serious obstruc-

tion to both I’ihntion and traction is ofton encountered under circum-

stances where an ari'csl of labor is primarily due to inertia or to ex-

cessive soft tissue iTsistance, and not to actual disproportion. It

seems, therefore, that disproportion in transversely contracted pelves

is seldom absolute or preexistent, but is usually due to the limitations

of the present methods of forceps delivery, to an incfiiciency ol the

force of instrumental rotation and traclitm as ctunpared with the iorcc

of the natural powers of labor.

j\n analysis of the ]>atholoiric proct'ss involved leads one to .suspect

that deflexion is probably the abnormnlit.v in the mechanism of labor

which is chiefly responsible for the obstruction to forceps delivery.

l*'ip. i;.—The (Urecllon of t!it; foiwi! of f<j)i>ntii)U'o\)f! and instruniontnl (Iclivery.
The upper arrow .kIiow.s that tho forco.s of niitiirnl labor arc trinirnilltod porlcrior to
the car.?, and at rl^ht atiKlos to the occipitofrontal dlaiDotor (O.F. ). The force of
instrumental delivery, on the contrary, l.s applied chiefly anterior to tlio car.?, and
at an nnplc of approximately llO" lo the occipitofrontal diameter. The result is a
levcr.sal of the ocelpito.«incipltal lever.

In sxiontaneons delivery Ibis comjdication is of no serious consequence,

since descent usually produces ilcxioit, wbile flexion iii turns favors

descent. In instrumcnlal delivery, however, there is a dissociation of

llicse two cardinal movemcnis: forcejis traction causes descent but uo

flexion. In a recent eommiiuicatiou^- I jiointed out that “this radical

departure from the normal mcebauism is due to the circumstance that

forceps traction must necessarily be ap^flied along the mcntooccipital

diameter (instead of the cervicovertieal diameter along wliicli the

powers of labor arc normally directed). The two-armed lever effect

is therefore inevitably lost and the force of fraction is di.stributed

equally to the two poles of the bead" (Fig, 2). Tlie attemijt com-
monly made of securing flexion by raising the handles of the forceps

before compressing them is seldom rewarded with great success. The
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failure is due to the cireumstance that the head is often molded and

is iiTedueibly fixed in an attitude of deflexion.

Serious obstruction is especially likely to result in transversely con-

tracted pelves when labor is complicated by the occipitoposterior posi-

tion, since deflexion is most marked in these cases, and is most persist-

ent even after the malposition is corrected. Instrumental rotation

under these circumstances, eA’^en Aidtli the Kielland forceps, is usually

difficult and destructive; and if manual rotation fails, instrumental

rotation and traction must be applied with the occiput in a position

anywhere between 135° and 45°, and the enlarged anteroposterior

diameter of the partially extended head must be forced through a

contracted transverse diameter of the lower midpelvis. A diameter

of the fetal head of 10.0 cm. or more (a dimension approaching in

length that of the suboecipitofrontal diameter) is thus brought into

relation with a narrow interischial diameter of 10.0 cm. or less. Poor

flexion maj'- thus be of little consequence in normal pelves, but in

pelves Avith even a moderate contraction in the transverse diameter of

the narroAv pelvic plane, it may be a formidable complication, causing

insuperable resistance to instrumental rotation, as Avell as great ob-

struction to iforceps traction, even after malpositions are corrected,

and after all the classical conditions for forceps are fulfilled. The

disastrous results of midforeeps delivery in cases of persistent pos-

terior position are probably due not so much to the malposition per se,

as to the aecompan3dng deflexion, and the commonly associated traus-

A’^erse contraction of the narrow pelvic plane.

Engagement in the occipitoposterior position is therefore to be re-

garded as a danger signal in primiparas Avith a transA’^erselj’’ con-

tracted naiTOAv pehdc plane, paidicularly so if the contraction is of a

major degi’ee. The outlook under such circumstances becomes in-

creasingly unfavorable if rotation fails to occur as the end of the first

stage of labor is approached.^ Serious difficulties are to be anticipated

in such eases if the posterior position still persists after complete dila-

tation, and especiallj’- after rupture of the membranes.

The particularly unfaA'^orable effect of deflexion in the cases under

consideration Avould perhaps be minimized if the occiput could be

rotated directly anteriorlj^, so as to bring the sagittal diameter of the

head in direct relation AAdth the relativelj’’ spacious anteroposterior

diameter of the loAA'^er midpelvis. If this could be accomplished, the

pelAue cui’A'^e of the forceps AAmuld accurately conform to the curve of

the pelvic axis, Avhich Avould fui-ther facilitate traction. It is, hoAV-

ever, unphysiologic, and it is often difficult or impossible to approach

the direct anterior position any nearer than 45°, AAdiile the head is still

in the midplane
;
in many of these cases direct anterior rotation be-

comes possible onlj'^ after the head is AA’^ell doAAui on the perineum.
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Midforceps delivery in transversely contracted pelves may also lie

a contributory eimse of disproportion in another important respect.

The fenestrated blades commonly in use arc flat from rim to rim; they

have a width of about T.n cm., and a thickness of about 0.3 cm. At

the tower midpelvis, which is nearly cylindrical in form, each blade

may subtend an arc the width of which, inelmlin^^ the thiclcne.ss of the

blade, would amount to approximately TO cm. If the pelvic walls

were linn and unyielding: throup:hont, available mid])elvic sjmcc would

thus be reduced by 1.0 cm. on each side (Fijr. 3). The actual reduc-

tion in the width of the midjdanc must, however, be less than thi.s,

since the bony framework of the lower midjielvis is interrupted ])os-

teriorly by the sacrospinous li;raments, and is padded anteriorly by

the obturator internus. The only exposed bony sc^rments encirclin':

the nuiTOw pelvic plane are the pubic rami, the isddal spines, and the

tip of the sacrum. It is therefore unlikely that all four rims of the

Fip. 3.—Diagram of a FoiAion at tlio narrow i civic plane with a wcU-llcxcd hcjiC
In position of O.Ij.A.. and .station + .1, Tlic lienvy .stralKlil lines at the .slde.s of the
liead show the extent to which tlie fojxeps 1)lad<?s encroach on midpclvlc .space X'.fi-

(Kedrawn from Del./}c’s Olintrtyics, W. B. Saunders Co.)

forceps blades may strike bony resistance on both sides of the pelvis

at the same tiine. With due allowance for the butTer effect of the soft

tissues, it is nevertheless highly jn-obable that the forceps blades may
encroach considerably on midpelvic space by “bridging over” the

concave sides of the pelvis anterior to the spines (Fig. 3). In other

words, when the presenting jiart is within the grasp of the forceps

blades, it loses its freedom of adaptation to the hollow of the ischium

which extends anteriorly above and below the level of the .spines.

The result is an inevitable shoi’tening in the available width of the

transverse diameter of the lower midpelvis.

PRACTICAL ni3AMNG ON TREA'riilENT

The question of disiiroportion at the narrow pelvic plane is obvi-

ously a very complicated one. Factors other than spacial relations

play a more important role here than at the pehne inlet. Rigidity of
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the soft parts, and weak or poorly coordinated uterine contractions,

may be the cause of serious dystocia; and a malposition or a faulty

attitude may offer insurmountable resistance to midforceps delivery,

even in cases in which there is only minimal primary disproportion.

Due to these variables the problem of disproportion at the narrow

pelvic plane cannot be reduced to a simple formula in terms of centi-

meters or grams. Information gained from accurate measurements

of the bispinous and interiseliial diameters may, nevertheless, be of

great practical value.

A major contraction of the transverse diameter of tlie narrow pelvic

plane may often be a factor of decisive importance in favor of cesa-

rean section after a test of labor. In certain eases this degree of con-

traction maj’’ be an indication for elective cesarean section, as in

eldeily primiparas, and in multiparas in whom a previous instrumen-

tal delivery resulted disastrously. The indication for abdominal de-

liveiy maj’’ even be absolute in the rare eases of extreme contraction

in •which the width of the bispinous and interiseliial diameters falls

below 7.75 cm., and 8.5 cm., respectiveljL

The present study has a partieularlj’- important bearing on various

problems pertaining to the management of the persistent occipito-

posterior position.

It is generally agreed that instrumental rotation, even with the

Kielland forceps, is more difficult and more dangerous than manual

rotation. The present analysis of the mechanism of labor shows that

rotation by means of forceps is particularly destructive in trans-

verselj’- contracted pelves. In this type of pelvis especially, an ear-

nest effort should therefore be made to rotate the head manually
;
and

if this fails, delivery in the direct occipitopostei’ior position may oc-

casionally be attempted before restoring to the hazardous procedure

of instrumental rotation. Cervical cesarean section may be fully

justified under these circumstances even in the presence of only a

minor degree of transverse contraction, if the head is at station 2 or

higher, and if difficultj^ in manual rotation is to be anticipated, as in

eases of tetany of the uterus, or contraction ring dystocia.

The views presented have also an important bearing on the question

of treatment following manual rotation. It has long been taught

that labor should be allowed to proceed spontaneously following the

reduction of a posterior position provided, of course, that the malposi-

tion has been overeorrected, so that there is no tendency of the occiput

to return to its original position. It has also been taught that forceps

traction should be applied synchronously -with the uterine contractions.

The present study bears out the wisdom of these teachings. In selected

eases in which the uterine contractions are powerful and well coordi-

nated, even a brief period of labor following the correction of the mal-

position may bring about a remolding and a fixation of the head in
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an attitiKlc approaching: normal flexion. The flexion thus .Meciired will

be least distnrbed durin;; subsequent delivery il; traction is applied

only duriuf: uterine eontracHons.

As a general rule, it may be stated that in transversely contracted

]ielves the second stage of labor eamiot. be eliminated or curtailed

without greatly inei'easing the diflicnlties and hazards of midforceps

delivery. A policy of ultraeouservatism is therefore dearly indicated

in these eases, if delivery through the natural passages is decided

upon. In the light of present knowledge 'Mho early o]K'rative inter-

vention'
’
previously suggested'' .sliould bo limited to manual rotation;

actual delivery may well be ]mstpnnod until definite indications arise

for the termination of labor.

To recapitulate, it may be stated that uncomplicated spontaneous

delivery may be antieiiiafed with greater confidence, atid that the

problem of midforeeps delivery nmy be faced with less a])])rehension

in the presence, of a posterior position, and even in the presence of a

considerable degree of outlet contraction, pi'ovided that the bispinous

and intcrischial diameters are within normal limits. Conversely, even

a minor degree of transverse contraction in the narrow pelvic plane

may render the outlook for normal delivery decidedly unfavorable, if

the head remains in the posterior position at. station ~2 or higher, for

any length of time after the rupture of the membranes.

It. is cleai’, therefore, that accurate and pi’operly interpreted meas-

urements of the bispinous and iiiterischial diameters nmy yield

knowledge of inestimable practical value; knowledge which may en-

able one to avoid some of the difficulties and hazards of instrumental

delivery, and which may hell) to reduce materially the incidence of

impossible midforceps deliveries, at the ex))cnsc of only a slight and

pardonable increase in the incidence of cesarean section.

The foregoing practical questions, and perhaps others, may come
to mind. The magnitude and the importance of the. sub.iect forbid

further consideration of these at the present time. Specific and final

recommendations concerning treatment must be postponed, pending
more extensive clinical observation and statistical study.

SUMMARY AX1> COXCUUSIOXS

The clinical significance of the ti’ansvcrse diameter of the nai-row

pelvic plane, as represented by the bispinous diameter, was studied in

a series of 3,941 consecutive eases; ],290 of these •were pi’imiparas.

The observations made may be summarized as follows:

1. The transversely contracted narroiv joelvic plane is associated

with the persistent occipitoposterior position in a high percentage of

cases. The constancy of this association, and the resulting dystocia,

constitutes a clinical complex -which maj' be regarded as a syndrome.
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2. Operative intervention is necessary in a relatively large percent-

age of primiparas in ivliom there is a transverse contraction of the

lower midpelvis. In 207 such eases of the present series there were

35 midforeeps deliveries, an incidence of 16.6 per cent. In 1,082 eases

in whicli the transverse diameter was not contracted there were 26

midforeeps deliveries, an ineidenee of only 2.4 per cent.

3. Great resistance to instrumental rotation is frecpiently encoun-

tered in pelves with even a minor transverse contraction of the narrow

pelvic plane (a hispinous diameter of 9.5 em. to 9.0 cm.). In pelves

with this degree of contraction, resistance to traction is, however,

seldom met, provided there is no malposition.

4. Insuperable resistance to forceps traction is often encountered

in pelves with a major transverse contraction of the narrow pelvic

plane (a hispinous diameter of 9.0 em. or less), even after the eorree-

tion of malpositions.

5. The resistance to rotation and traction in peh'es with a trans-

versely contracted narrow pelvic plane is probably in a large measure

due to a persistence of deflexion incident to forceps traction, rather

than to absolute or preexistent disproportion. Another probable cause

of disproportion in these cases is an encroachment of the forceps

blades on midpelvie space.

6. From the observations recorded, it is tentatively concluded that

high midforeeps delivery is usuallj'’ contraindicated in pelves in which

there is a major transverse contraction of the narrow pelvic plane, and

that instrumental rotation is u.sual]y contraindicated even if the trans-

vei’se contraction is only of a minor degree.

7. A new dimension of the pelvis, the interischial diametei”, is de-

scribed; and a new practical classification of transversely contracted

pelves is presented.
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A CONTRIBUTION TO THE ETIOLOGY AND TREAT]\IENT OF

PUERPERAL INVERSION OP THE UTERUS®

Onslow A. Gordon, Jr., j\LD., F.A.C.S., Brooklyn, N. Y.

(From the Department of Obstetrics and Gynecologp, New Yorh TJnivcrsitji

Gdltcgc of Medicine)

There is at. the Jircsont time a very considerable difference of

o])inion as to the factors involved in the production of pnerperal

inversion of the nteriis. The treatment of this nnnsiial complication

of labor is not well standardized, probably chiefly because of its rarity.

The commonly accepted classification of puerperal inversion as acute,

or chronic, is nsnalU” considered to be dependent solely upon the time

elapsing after the occurrence of the inversion
;
namely, puerperal in-

version discovered at any time less than a month after its oecuiTence

has been termed acute, and cases noted more than one month after

their origin, chronic. This classification is in many ways unsatisfac-

tory. It is entirely arbitrary, bearing little if any relation to the

pathology of the condition or the indicated treatment. Kellogg has

recently suggested what seems to be a more rational classification,

namely, ac\ite, subacute, and chronic, depending not only upon the

time elapsing after the occurrence of the inversion, but upon the

pathology of the condition present. Puerperal inversion may be con-

sidered aciite at any time before there is definite cervical contraction.

Cervical contraction is usually well established after forty-eight

hours. Cases are considered subacute where there is well-estab-

lished cervical contraction and the case is of less than one month's

duration. After one month, Kellogg accepts the usual classification

and the case is considered chronic. This classification is more ra-

tional, not only because it is pai-tly dependent upon the pathology

found but also because it bears a very definite relation to the indicated

treatment.

Five cases of puerperal inver.sion have been noted on the Obstetrical

and Gjmeeologieal Services at Bellevue Hospital since 1924; these were

reported by Barrows in 1934: since this time I have noted two ad-

ditional cases.

A large group of writers believe that the principal etiologic factor

is trauma, exerted usually in the form of improper Crede or traction

on the cord. Huntington goes so far as to state that it is wise to con-

sider puerperal inversion as usually the result of mismanagement on

Read at a meeting of the New York Obstetrical Society, January 14, 193G.
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the part of tlie obstetrician. It seems to me, iiowever, that wiien one

considers the number of parturient women attended by the unskilled,

not only in the past but at present, and at the same time the extreme

rarity of inversion, a necessary conclusion is that trauma and un-

skilled management of the tliird stage are onl^’- occasional etiologie

factors. Kiistner states that it is difficult to conceive of an inversion

of the uterus being produced by jiressure from above or traction on

the cord if the uterus is firmly contracted. Crampton maintains that

the cord will break before a firmly contracted uterus will invert. It

seems necessary to have as etiologie factors not only a patent cervix

hut an abnormal degree of relaxation of the corpus. A true fundal

Fig'. 1.—Gross photograph of section taken from the uterine fundus, sliowing nian>

large organized blood sinuses.

implantation is the most unusual location for the placenta. A careful

study of the literature as it relates to puerperal inversion shoAVs that

in almost eveiy ease in Avhich the location of the placenta Avas noted,

it Avas described as fundal. The rarity of fundal implantation corre-

sponds to the infrequency of inversion. The importance of fundal

implantation as an etiologie factor in inversion has been noted by

man}'- AAU’iters in the past (Bumm, Athill, MeCullogh, IrAung and

others). The fact that iiiA^ersion is more common in primigraAudas

may possibly be accounted for bj’- the greater incidence of fundal im-

plantation in the primigraAuda. In this series of seven eases the

placental location AAms noted in but tAA'o instances and in both it aa'OS

fundal.
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CASE REPORT

Tlio lust case in (his series was seen by mo at the A’ictory Memorial llos]iital,

Brooklyn, in .Tanuary, KCli). In (his case a complete liyst erect oiny, abdominal, ])er-

formed eight days after the occurrence of tlic inversion, permitted histologic, study

of the uterus. Blocks of tissue were removed from several areas, the exact fundus

and three separate points in the corpus, below the fundus. There was no significant

histologic variation in the three jtoints below the fundus, hence but one characteristic

area will be discussed. Microscopic slides of the entire tliickne.'-s of the uterus were

jircpnred from each of those areas (Figs. 3 and il). Fig. 3 is from the fundal

block, Fig. 2 from the lateral uterine wall block. Each of these .slides was divided

into three extremities for microscopic study, beiiig designated as muscularis mucosa

or endometrial, mid-zone, and serosal extremity. A study of tlie .sliile from the

Fig. 2.—Gros.*^ pliotograpli of .section taken from the latc'ral viterino wait, sliowing lack
of blood sinu.scs and comparatively little evidence of Injury.

lateral uterine wall, muscularis mucosa or endometrial extremity. Hg. 3 shows a

lack of largo blood sinuses, edema of the muscle fdjcrs but relatively little evidence of

injury, no evidence of placental implantation. The lateral wall, mid-zone area,

Fig. 4, shows edema of the myometrium and evidences of an inflammatory cell in-

fdtration. The lateral wall, serosal extremity, I'^ig. 5, shows relatively little damage

to the myometrium. There is some edcm.a of the muscle fdjors; the fibers are,

however, intact. In contrast with this the microscopic findings in the section from

the fundus are as follows: Fig. 0, from the mucosal area, shows many largo blood

sinuses undergoing organization, evidence of placental implant.ation. There is also

marked edema of many muscle fibers. Fig. 7, from the mid-zone area, shows a

large blood sinus extending to the myometrium, with organization of the sinus

and destruction of the myometrium. Fig. 8 from the serosal extremity in the

fundus shows edema with disintegration of the muscle fibers and an acute inflam-

matory cell infiltration. Fig. 9, a high power photomicrograph of the same section

as Fig. 8, shows edema, polymorphonuclear invasion, Avith loss of nuclei in the

muscle cells, and evidence of beginning necrosis.
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Thus it is shown liistolo^ically that not only was the attachment of the

plaeenta at the fundus in this case, but also that this attachment pro-

duced a definite destructive action upon the myometi’ium of the

Pig. 3.—Photomicrograph of lateral uterine wall, musciilarls-mucosa, showing' a
lack of large blood sinuses, edema of the muscle fibers but relatively little evidence
of injury, no evidence of placental implantation.
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fundus, thereby setting: the stage, so to speak, for inversion. Observa-

tions at cesarean sections have sliown tliat the placenta remains ad-

herent to the uterus during the first few moments of retraetion of the

Pig. 5.—Photomicrograph of lateral uterine wall, .'.•erojsal extremity, .chnwing but
little damage to the myometrium. There is some «!dema of the muscle libers the
fibers are, however, intact.

Pig. 6.—Photomicrograph of fundus uteri, muscularls-mucosa, showing large blood

muscle flbera^°'"^
organization, evidence of placental Implantation, edema of many
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myometnum. The uterine -wal] is tliick everywliere except at tiie

placental site. When the placental attachment is at the exact fundus

we have, therefore, the mechanical factor of placental weight, the thin-

_
Pig. I .—Photomicrograph of fundus uteri, mid-zone area, showing a large blood

Sinus extending* to the myoniotrium with organization of the sinus and destruction
of the myometrium.

Kig, 8.—^Photomicrograph of fundus uteri, serosal exti'emity, showing edema# dis-

integration of the muscle fibei-s and acute inflammatory cell infiltration.
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ning of the myometrium at the placental site and the destructive ef-

fects of idaeentation, all exerting a definite influence in favor of in-

version. Trauma either by traction from below or unskilled pressure

from above may in some instances he a contributing factor but as

capably stated by Reeve, “the accident, may occur independent of

anything done or omitted.” Once a partial or incomplete inver.sion

is produced the uterus may force the fundus out from above as it

would a foreign body.

Pig. 9.—Samp, section as in Fip. S. Hiph power photomicropraph showinp eilcmn.
polymorphonuclear invasion, loss of nuclei In muscle cells, evitlcnce of bepinninp
necrosis.

SUMAIARY

The treatment of the seven cases comprising this series maj' be sum-

marized as follows: There was one acute case, not in shock; this in-

version was easily and successfully reduced by immediate manual

reposition from below. There was one subacute case; the patient was

operated upon successfully when ten days po.stpartum, after the tech-

nic of Spinelli, This patient died, following an easj^ labor, two years

after her Spinelli operation. The cause of her death was rupture of

the uterus, the rupture taking place through the sear of the Spinelli

operation. There Avere five chronic cases. One reduced itself com-
pletely and spontaneously while the patient was in the hospital aAvait-

ing operation. In one a successful Spinelli operation was performed.
Three of the patients with chronic cases Avere operated upon abdominally.
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In one instance reduction was easily aecomplislied by manipulation alone.

In a second laparotomy, the posterior uterine waU was incised in the

manner suggested by Haultain. In the third laparotomy, a complete

hysterectomy was done because of definite evidence of sepsis. There

was no mortality in this series except in the one subacute ease where

death occurred tivo years after the Spinelli operation. This case illus-

trates a valid objection to the Spinelli operation in women of a child-

bearing age.

Histologic evidence of fundal imiilantation of the placenta was

found in a case of puerperal inversion, and its damaging infiuence

upon the myometrium, in my belief, is an etiologic factor in inversion.

71 Halsey Street

A CONSIDERATION OF SOME OP THE ASPECTS

OP STERILITY='=

An Evaluation After Ten Years

G. L. Mobnch, M.D., New York, N. Y.

Ten years ago I had the privilege of addressing this society on the

same subject as tonight.^ Now, as then, I can but touch upon a

few points of the huge field of disturbed human fertility. I shall not

discuss mechanical factors, as they are fairly well known today. I

will stress mainly those points which to me appear to represent an

advancement of our knowledge of the subject. In the past ten years

some factors have become more imjiortant, others less so. Thus, the

so-called obscure causes of sterility which I discussed in detail before,

play less of a role today. “Relative sterility,'’ or as I chose to call

it, because it more nearly expresses actual conditions, “selective fertil-

ity," is no longer a mystery. Sperma immunity, differing blood groups

in the two sex partners, psychic causes, have all been evaluated and

found wanting. Vaginal acidity has been assayed and is not an ade-

quate cause for otherwise unexplained sterility, especially since I was

able to show that the introduction of the alkaline mucus from the bartho-

linian glands on the male organ during coitus almost neutralizes any

acidity present. The role of the cervix is also well understood today ;

it is a mechanical and not a chemical role. Blood and pus and bac-

teria have no effect on the sperms and I cannot corroborate the reports

of RosenthaP that Bacilhis coli causes sperm agglutination. The vary-

ing solubility of cervical mucus in semen reported by Rurzrock and

Presented at a meeting: of the New York Obstetrical Society, March 10, 1936.
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Miller^ I have showiv^ to he dependent entirely on the stage of the

menstrual cycle, "With finer technic perhaps another test for the time

of ovulation can be developed here. Varying uterine muscle irritabil-

ity is likewise dependent on the stage of tlic menstrual cycle,

"We thus arrive once again at what I stressed ten years ago, the im-

portance of germ plasm defects, and I feel that it is along these lines

that further advances of our knowledge must come. "We must think

beyond mechanical and simple chemical distiu’bances.

Seven years ago I had the temerity to propose an hypothesis based

on local excessive ovarian hoianonc activity for the occurrence of

adenomyosis and uterine fibromyomas.*”’ Since then Withei*spoon and

Butler,®'" Dean Lewis and Geschickter,® have published similar theo-

ries. They gain .su]iport from the report of Papanicolaou that the epi-

thelium of the endometrium is derived directly from the stroma and

that endomcti’ial epithelium, stroma, and uterine wall are all meso-

derm. The relation of breast pathology to endocrine states is a further

point of support. The objections voiced against this possible etiology

of uterine fibromyomas so far seem to me not to be conclusive for

reasons I cannot go into now. Furthermore, I do not bring up this

.subject in a controversial manner. I simply want to show that the

verj’’ fact that .such a theory can arise .shows that we are getting away

from the pimely mechanistic way of thinking. Because carrjung out

the idea further leads to the inevitable sequential reasoning that abor-

tions in cases of flbromyoma may be not simply mechanical but per-

haps endocrine, and the same is true of abortions occurring in women
with hjTioplastic uteri. It has been said that succeeding pregnancies

developed the uterus. Is it not more logical to go back to underlying

principles and say sexual actimty has stimulated the ovai’y or pitui-

tary, or both, and thus the uterus gradually developed, while more

important still, the ovary is enabled to produce normal ova? For only

a normal ovum and a normal sperm can ever produce a normal zygote.

Defects in either one of the two germ cells inevitably lead not only to

sterility, but in the lesser degrees, to abortion, premature labors, still-

births, and fetal anomalies, Tliis should have been clear years ago.

On the very surface it is evident that we have here an equally divided

responsibility, but the difSculty of research in human beings and the

incorrect dictum that it takes only one sperm to fertilize an ovum has

probably led Cary,® myself and others, who were near the truth years

ago, astray. In addition, our superior male ego prefei’red to cast the

blame on the woman and thus prevented us from seeing light and
really understanding what is meant by the old adage ‘^It takes two to

make a baby.” Thus today we talk less of the sterile man or woman,
and more of the sterile couple, and examine both man and wife care-
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fully and try to evaluate tlie combined factors found. Every inves-

tigation, of course, should begin with a careful anamnesis. Tliis should

determine, for reasons mentioned in previous papers, whether or not the

man and wife were full-term babies. The time of puberty must be espe-

cially carefully evaluated, and the relation of the vitamins to the endo-

crines (Vogt,^®- Vogt-Mdller,^- Vogt-Mdller and Bay^^ and others)

thought of. Menstruation, of course, is to be most carefully investi-

gated. Even though we still do not know the actual reason for the

menstrual bleeding, we do know that it is the waning of the corpus

luteum and not the death of the ovum that causes the breaking up of

the premenstrual endometrium. It is practically certain today that

the ovum lives less than twenty-four hours, and can be fertilized for a

still shorter time, partly perhaps because the ovum is an incomplete

cell Avhich contains onl.y half the normal number of chromosomes, and

pai’tly because the ovum seems to acquire an albuminous envelope in

the tube which makes sperm iienetration impossible. The actual

mechanism of the fertilization of the ovum toda}'^ is knoAvn to be based

very probabh^ on differing electric charges, and the mystery of the

prevention of polyspermism resolves itself into a neutralization of a

difference of electrical potential. That the attraction of the ovum

for the sperm is, however, not absolutely specific is shown by the

penetration of a sperm head into a lymiihocyte which I could observe

under the microscope. Thereafter this l3’'mphocyte had no more at-

traction for the other sperms. Another factor which must be consid-

ered is the today definitel}’’ established occurrence of anovulatory

cyclic bleeding. It is interesting in this connection that Liegner^^ has

found that hyiiofunction of the pancreas causes atresia of the ovarian

follicles and prevents corpus luteum formation. He has cured some

eases of sterility in slender, miderweight, nondiabetic women who ate

well and sometimes had slight menstrual disturbances, by giving in-

sulin. Some patients with amenorrhea have responded to the same

treatment. I believe we can in some patients recognize two different

types of bleeding clinicalfy. One month breast changes will be promi-

nent, dysmenorrhea praeticallj' absent, and the bleeding starts at, the

regular time in the usual Avay Avithout further disturbance. A month

or seA'^eral months later, hoAAmAmr, breast signs are practically absent,

severe uterine cramps occur, and last for days before menstruation

finally becomes established. At times slight bleeding for several days

precedes the actual onset of the Aoaal In one such patient of mine

endometrial biopsies .shoAved a typical secretory endometrium in the

first instance, and only a proliferatiA'e phase in the second type of

bleeding.

As far as the absolute regularity of the menstrual cj'cle is con-

cenied, it is, I believe, nonexistent. Many Avomen think they really
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are regular until the dates of the onset, of menstrual hlectling are

actually set doAvn for six, or better, twelve months. Then variations

of at least two to three days, and not infrequently of four to five

days, will be seen. According to Knaus^'* the onset of bleeding occurs

fifteen days after ovulation. This seems a little too definite to me.

We know that the size of the corpus luteum may vary, and thus it is

perfectly logical to assume that its activity may last a day more or a

day less at different times. In principle, however, I agree fully Avith

Knaus. Finally it must be considered absolutely logical to assume

that some ova produced CA’en by a normal woman may be abnormal.

As far as the phy.sical examination of the couple is concerned, I

only want to stress here again that the size of the testis, unless

atrophic, is no indicator of the fertility of the individual. Soft gonads,

however, mean disturbed spermatogenesis, but unfortunately the con-

verse is not true.

It is regrettable that there is no Avay of determining germ plasm

defects in the female except by indirect methods. In the male we are

more fortunate, and I feel that the detailed semen examination de-

scribed by me ten years ago has done much to exjfiain many otherwise

obscure cases of sterility and definitely proved the role of the male in

abortions, stillbirths, and fetal anomalies. I feel that the evaluation

of seminal cytology (and the biometrical studies must not be neg-

lected) Avill become increasingly important as more physicians make
use of the method. At any rate, this detailed semen examination has

done away Avith the totally erroneous conception that fertilizing poAver

and motility of the spermatozoa are s.Auionymous. Fertilizing poAA'er

is undoubtedly lost long befoi’c motility ceases, and sperms Avhich

neA’^er AA’^ere normal and CA'idently arc totally incapable of fertilizing

an OAuim may be A'ery actiA^ely motile. NcA'crtheless, motility of the

sperms in animals Avith internal fertilizatioii of the OA'um is a sine qua

non of pregnancy, and the cA-aluation of motility in any semen speci-

men is an extremcl.A' difficult problem. If the motility in a specimen

is good Ave knoAv Avhere Ave stand, but if it is not good, Ave must be

extremely careful in making a diagnosis. I have had specimens from

normally fertile men AAdiere all the sperms Avere dead after only five

minutes in a condom. Again in a noimially fertile couple I have taken

semen from the Amult of the vagina and cervix one hour after inter-

course and found practically only dead sperms. I have examined a

semen .specimen forty-five minutes old in AAdiieli the first drop shoAved

no motile sperms, AAdiereas all the other drops examined thereafter

shoAved perfectly normal conditions. The evaluation of sperm mo-
tility to me represents a gi-eat problem. There are here so many im-

ponderables that constant Augilance is necessary to aAmid serious mis-

interpretations.
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As far as the, at one time so mneli talked of, sniffing siierm cell is

concerned, Ave IcnoAV toda^'' that it is notliing- more than a temporarily

or permaneutlj^ slowed down cell, and we also know that the sperm

head does not expand and contract, although this illusion may be pro-

duced by optic refraction.

As far as the number of the spei’ms is concerned, moderate oligo-

spermia is compatible Avith normal fertility. One must, hoAvever, dis-

tinguish betAA'^een oligospermia Avith a normal morpbologj'’ and one

AAdth an abnormal seminal iiicture. A disregard of this fact makes

most of the reports in the literatui’c on oligospermia Amlueless.

As about motility I must also saj*’ a Avord of warning about the de-

tailed semen examination described by me ten years ago. Even the

most detailed examination aauII fail unless Ave are in a position to

weigh every particle of evidence presented, and for the same reason,

experience is necessary to cAmluate properly seminal cytology and

biometries.

I eontinuall}’^ get requests for my technic, because some one Avants

to try out the method on some case, or some physician wants his

nurse or secretary to cany out the examinations. These same men

Avould never dream of diagnosing a cervical biopsj’’, or intrusting this

to their nurse or secretary, j’-et they fail utteidj^ to realize that the

evaluation of the seminal picture is just as much a question of mor-

phology as diagnosing an early eai’ciuoma of the eeiwix. Many times

the treatment, CA^en a laparotomy of the Avife, depends on the result of

the semen examination. In fact, unless the im'estigator is a trained

pathologist, he will not be able to utilize to its fullest extent the semi-

nal morphologj^ and biometrics presented by each case. And it is sig-

nificant that the onlj’- man who asked me “How long aauII it take me

to learn Avhat I am looking at?” was a pathologist. It is true, in

genei’al, that certain percentages of abnormal sperm heads can be

used to predicate disturbed fertility and still higher ones sterility.

At the same time a simple mechanical summation of the findings is not

sufficient. The years liaA’^e shoAAua me that the percentages I set up

some years ago^®'^® roughly hold good,- that is, patients with less than

20 per cent abnormal sperm heads and a coefficient of variability of

less than 11 may be considered normal. With a sperm count showing

20 to 25 per cent of abnormal heads and a coefficient of vai-iability

around 11.5, disturbed spermatogenesis is to be assumed. Above that

clinical sterility usually prevails. HoAvever, in human beings, where

intercourse is repeated again and again, it stands to reason that even

couples with a relatively Ioav degree of fertility may finally achieve

offspring.

However, as I said before, these are but the general facts; counts

even beloAV 20 per cent abnormal sperm heads may denote sterility, if
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naiTOAv and tapering lieads or sickle-shaped heads are marked and

total 8 to 10 per cent or more. Again, a rather high total count, hut

with many round lieads, is better than the total head count would

implj^ since m3' experience over the 3’'ears has sliown tliat round sperm

heads are not veiy important. Also two head counts with exactl3’’ the

same total number of abnormal sperm heads and even the same per-

centages of each type of sperm head abnormalit3’’ are not necessaril3’’

to be regarded as identical. Taiiering and narrow and sickle-shaped

heads are perhaps the most sinister types of sperm head changes, 3’-et

in one specimen the cells, though tapering and narrow, ma}’’ be much
less so than in another where veiy long and veiy narrow lieads are

seen, which indicates a much more intense spermatogenic disturbance.

In the same waA’ a slightl}' naiTow sperm head in a specimen in which

most of the heads arc well rounded is to be evaluated differently than

the same t3'pe of sperm head in a specimen with less rounded sperm

heads. The same of course applies to small and large heads. Thus a

semen ma3' show decided improvement, even though the total abnor-

mal sperm count remains the same.

I am often asked if double sperm forms have 0113" connection with

twin births. This is to be denied absolutel3% Double sperm forms are

abnormal sperms, but even if the3’’ were normal, remembering thygmo-

taxis, it would be impossible to visualize how such a double sperm

form would penetrate the o%Tim with both its heads.

Although the results of my semen investigations have been con-

firmed b5’' most authors, some objections have been voiced. It was
claimed that the seminal morpholog3' was subject to change. Since

the constanc3’’ of the seminal picture is the first requisite for the value

of tliis t3’-pe of examination, this iioint natAirall3’^ was originally investi-

gated by me. I can sa3' definitely that the seminal picture will change
with increasing age or disease, but will not change suddenl3’^ without

easily traceable, adequate cause. Otherwise occurring sudden mor-

phologic changes are due either to mistakes or deliberate deception.

M3^ staining technic was also objected to, and it was claimed that cell

abnormalities were artificiall3^ produced b3'^ it. Naturall3’- this possi-

bilit3’^ occurred to me from the very first and was thoroughly tested

out by me and rechecked since then. In no case did the count or the

biometrics show changes be5mnd the probability of error. I can say

further that I have 3^et to see stained seminal smears which can com-
pare in clearness and detail with my properl3^ prepared slides. One
must, however, avoid errors of technic.

Another objection which was made was that the sperm counts did

not allow judging of the fertility. Here, however, the evaluation was
often based on those couples with children and those without children.

That this is not a proper classification has been pointed out before by
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me ill discussing' tlie breediiig record. Again if one- counts all minor

variations of tlie sperm Jieads ndiicli should still be regarded as nor-

mal one can easily obtain entirely erroneous resnlls.

Finally" it Avas objected tliat a dilference of 5 per cent or more of

abnormal sperm heads should make no dilfei-enee. IIoAvever, 5 of 20

(normal limit) is 25 per cent, and 25 per cent variation in thyroid

function, for example, may in itself alone produce sterility. Aside

from this, as pointed out before, the abnormal sperm heads are but an

indication of the degree of spermatogenic disturbance, and mean, if

of sufficient intensity, that all the other cells Avould be incapable of

fertilizing tlie oAnim, even though they looked normal.

Aside from morphologic and biometric facts regarding the sperma-

tozoa, the ten years that haA'e passed haA'e also increased our knoAvl-

edge of spermatogenesis. We knoAv toda.y that the seminal vesicles

are not the reserAmirs for the spermatozoa, but their graA^eyard, and

that the sperms produced in the testis and eudoAved Avitli some mo-

tility moA’^e on to the tail of the epidid.ymis, maturing a.s they go. In

the tail of the epididymis the s])erms are stored, kept immotile by

lack of oxygen and inhibiting secretions of the epithelium of that

region. We haA-e learned that the scrotum has a definite temperature-

regulating function, and that its temperature in man is 2.7° to 7.8° C.

beloAV body temperature. I AAdsh I had time to go into these interest-

ing questions in detail, but I can only giA-e you the conclusions draAim

from the reports of many authors and fi’om my oaaui Avork, and that is

that normal body temperature kills all sperms in a short time. At the

A'^eiy most they do not liAm longer than forty-eight hours, and per-

sonally I have found that they die in tAventy-four hours. HoAvever,

this is only judged b}' motility and this, as previously stated, has

nothing to do AAntli fertilizing poAver.

If noAV AA^e gather up the threads spun so far Ave find that the human

female has no definite estrus, OAudates but once a month, produces an

ovum AA^hieh lives at most a day, and kills off the spermatozoa in her

genital tract in forty-eight hours or less. We thus come to the in-

evitable conclusion that conception in a Avoman is possible for only a

fcAV days of the Avhole menstrual cycle and that pregnancy is much

more of a hit and miss affair than in man}’’ animals, especially those

Avith a definite estrus. There is a A'ast amount of eAudenee today to

support such a conclusion. I myself have noAV observed four nor-

mall.Y fertile, carefully examined, couples from nine to three years

AAdio used no conti-aeeptives at first during the Aveek before menstrua-

tion, and for several years noAv for the periods from the end of men-

struation to Avithin four days of the calculated time of ovulation and

for the last tAA’^elA’^e days preceding menstruation. The net result of

OA'er 1,200 performed sexual acts during these periods of the men-
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sti’ual interval was one extremely doubtful abortion. This woman

passed some rather large clots. There was no other evidence of preg-

nancy. The work of Knaus^" and Ogino^"- is even more conclusive,

and Hartman investigations on monkeys carry additional weight.

It is true that there have been object ions voiced to such periodic

fertility in the human female. It is claimed by some that a Avoman

may conceive at any time of the menstrual cycle and the finding of

living spei-m in the female genital tract has been reported fourteen,

tAventy, and even forty days after the last alleged intercourse. Uoav-

ever, the only fact these authors proA^ed so far is tlicir oaaui childlike

faith in the statements of unconscious or vicious prevaricators. The

memory for exact dates is ahvays notoriously and thorouglily inac-

curate, so that only Avritten data that really seem to have been made

at the time stated should be accepted.

Considering then the practically physiologic barriers to conception

in the human female and our imperfect knoAvlcdgc of the ductless

glands, it is small Avonder that many disturbances of fertility, based

as they may be, on congenital or acquired defects or imbalances, should

be far beyond our humble poAvers of analysis and therapy.

This being a gynecological .society it hardly bebooA'es me to discuss

hei'e the therapy of the female. May I be permitted, hoAvever, to say

a feAA’ AA'ords about the treatment of the male Avith spermatogenetic

disturbance? j\Iay I stress again the close relation of general physical

health to fertility and the importance of a feasible reduction in the

frequency of sexual congress? I AA-ant to add also that all forms of

therapy begin by liaA'ing a basal metabolism determination (and the

same applies to my AA'oraen patients). It seems significant to me that

practically every single man Avith disturbed spermatogenesis has had

a basal metabolism at least somcAAdiat beloAv normal. I feel that even

slightl}' loAA’ered thyroid function should be corrected, and have the

impression that the amount of good Avhich can be accomplisbed by

thyroid therapy is not expressed entirely by the figure obtained by

the basal metabolism test.

Aside from the thyroid, other endocrine theraiiy has been disap-

pointing in many hands. The anterior pituitary-like hormone from

the urine is a luteinizing hormone, and though it affects the inter-

stitial testicular cells, as I haA^e proA^ed to my OAvn satisfaction, it has

no action on spermatogenesis, despite numerous reports in the litera-

ture to the contrary. Attempts to achieve pituitary stimulation Avith

small doses of x-rays Iuia'c also proA'cd disap])ointing in the fcAv cases

on AA’hich I tried it.

Through the courtesy of Parke DaA'is and Co., I noAv liaA^e a gonado-

tropic hormone made directly from the anterior pituitary AAdiich has
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shown very promising results in some eases. I have, however, at

present not enough experience to go beyond this statement. Vitamin

E, which seems necessary to growing cells, and thus would be neces-

sary in the male in whom the spermatozoa are constantly being pro-

duced, and in the pregnant woman, less so in the nonpregnant female,

I also use and apparently with good results. In another ten years

perhaps we may know something about the therapy indicated in each

ease. Under all circumstances, however, the chief requisite is individ-

ualization. I feel that too much one-sided concentration on the en-

doerines, the vitamins, x-ray stimulation, obliteration of mechanical

effects, and too great effoi’ts to achieve pregnancy in a childless couple

under any conditions have prevented us from perceiving the main

problem, which is not how can we get a childless woman to conceive,

but how must we treat a clinically sterile couple so that they can have

a normal child ? Before any form of therapy is instituted let us know,

as far as this is humanU'- possible, that germ plasm abnormalities do

not exist. Let us at least, in the simple way I have described, make

sure of the male. Ten years ago I asked the question whether it

were even worth while in many cases to try to save products of gesta-

tion that nature was trying to get rid of. In the last ten years my
own experience has given me the categoric answer that it is not. It

may perhaps shock some of you here tonight when I sa.y that unless

both parents have been carefully examined, I make no special efforts

to tiy to save these very often abnormal products of gestation. Only

when I know, as far as this is possible, that the husband is normal

do I essay special therapy in the wife. Perhaps some products of

gestation which might be saved by strenuous efforts are lost in this

way, but the disappointment of a pi’egnancj’’ ending in abortion is as

nothing compared to the agony of the parents whose fondest hopes

for a healthy and happy baby have been blasted by the birth of some

misbegotten human caricature whose very being often turns love to dust

and ashes, and whose continued existence is a constant source of

anguish, compared to which the purely physical torture of a Tantalus

is but a childish prank.

As physicians it is our duty to alleviate suffering. Let us not

through thoughtlessness or neglect increase it. Let us get away from

looking at infertility as a purely mechanical or chemical problem
;
let

us concentrate our efforts on trying to determine the quality of the

germ plasm of both sex partners. As our knowledge increases we will

be able to do more and more in such cases of gei’m plasm abnoi’mali-

ties, and inevitably stages of improvement will thus be reached where

conception is possible, but not yet the production of a normal child.

As leaders of your profession, it is up to you then not to try under all

circumstances to have a woman conceive, but even to prevent the
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possibility of pregnancy nnless yon feel that normal offspring are at

least probable. Unfortunately we will never be able to prevent all

abnormalities, but with our imperfect knowledge, suck as it is, let us

do the best we can.
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A STATISTICAL SUEYEY OP ECLAMPSIA'--'

Based on Sis Years’ Experience in PnmADELpniA Lyino-In Hospital

Eobert a. Kiaibrough, M.D., and Eobi;rt M. Shirey, M.D.

Philadelphlv, Pa.

T his paper presents no new theories of etiologj’- or treatment of

eclampsia, and no new recommendations, but consists entirely of a

statistical summary of our experience with this condition at the Phila-

delphia Lying-In Hospital from July 1, 1929 to July 1, 1935. The sur-

vey includes 12,601 patients, 38.1 per cent of whom were primigravidas

and 61.9 per cent multiparas. There were 43 eclamptic patients in this

group, of which 40 were ward and 3 were private patients. The inei-

IhVBLE I. Total Incidence

;

RATIO per cent

Our Series 1 in 293,0 0.34
Collected (Stander) 1 in 253,7 0.39

dence of eclampsia was 1 in 293 or 0.34 per cent. Hinselmann concluded

from a study of statistics published up to 1924 that eclampsia occurs

once in every 253.7 women entering a lying-in hospital (0.39 per cent).

Thus the incidence in our series does not differ greatly from that in

lying-in hospitals the world over.

•Bead before the Obstetrical Society of Philadelphia, March 6, 1936.
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INCIDENCE IN REFERENCE TO SEASON

As early as 1825 Smellic attributed a certain influence to atinosplieric conditions;

Olshausen, in 1890, stated that eclampsia varies with the seasons; Groom, from a

study of the material of tlie Edinburgh Maternity Hospital, concluded that a sud-

den alteration in the temperature and rainfall, irrespective of any particular sea-

son, favors the development of eclampsia. Harrar found that the highest fre-

Table II. Incidence ke Sica.son

SPRING .SUMJIER AUTUMN
1

WINTER

21% 21% 85% 23%

quency was during tlie montli of April, and that unsettled, damp, and cold weather

is accompanied by an increased incidence of eclampsia. In our series tliere is no

striking seasonal variation: 21 per cent occurred in tlie spring; 21 per cent in the

summer; 3a per cent in the fall; and 23 per cent in the winter.

INCIDENCE IN REFERENCE TO PARITY'

As early as 1708, Denman observed that primigravidas were more frequently

affected than niultiparas. Statistical studies indicate that eclampsia occurs about

8 times more frequently among primigravidas. In our series there were 31 eclamp-

tics among 4,802 primigravidas (1 in 155 or 0.045 per cent), while in 7,799 multiparas

only 12 patients developed eclampsia (1 in 050 or 0.154 per cent). Thus, in our

group eclampsia occurred approximately 4 times as frequently among primigravidous

'rADEE III. Incidence rb Parity'

TOTAL
NUMBER

NU.MBER OK
ECLAMPTICS

PER CENT
ECLAMPTICS

Primigravidas 4,802 31

(1 in 155)

0.645

Multiparas 7,799 12

(1 in 650)

0.154

patients. The 7 per cent incidence of twin pregnancies is in accord with numerous

previous observations.

INCIDENCE YVITH REFERENCE TO AGE

Tlie youngest patient in this sei'ies was fifteen and the oldest was forty-three.

The distribution by decades was as follows; second decade, 39,5 per cent; third, 41,9

per cent; fourth, 9,3 per cent; and fifth, 9.3 per cent. More than four-fiftlis of tlic

patients were under the age of thirty years.

'TIME IN PREGNANCY

The aY’erage duration of pregnanej’^ at which eclampsia devcloiied was 30.4

weeks. The earliest case was at the twenty-eighth week and the latest occurred in

a patient who, according to her own statement, was four weeks past term.

INCIDENCE IN REFERENCE TO LABOR

Eclampsia occurred before the onset of labor in 05 per cent of our cases, during

labor in 9 per cent, and after labor in 25 per cent. Tliese figures are somewhat at

variance with collected statistics in which tlie incidence is as follows: antepartum,

26 per cent; intrapartum, 53 per cent; and postpartum, 21 per cent.
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I'AlUiK IV. iN'CinKNCK KK LaISOU

ANTEI'AUTUM IN'niAFARTUM POSTrAUTUM
PER CKXT i’KR CENT PER CENT

Our Series 05 9 25

Collected ( Stander) 2(i 5i» 21

IXl'LUEXCE OE PREN.ATAli CAUE

The eclaniplic patient.^ have been divided inlo three groups according to the

prenatal care which each received. AVe considered as having liad adequate care those

patients who registered in the clinic prior to the fifth month and who kept their

appointments regularly. The inadequate care group is composed of those who reg-

istered late in pregnancy or were irregular in their attendance. Bj’ these standards

the groups are as follows: adequate care, 40 per cent; inadequate, 37 per cent;

and no prenatal care, 23 per cent. In other words, three-fifths of the eclamptic

patients had cither inadequate or no prenatal care.

f Table V. Ixoidence re Puexatal Care

Adequate
Inadequate
None

40%

TREATJIENT

The modified Stroganoif or ‘‘middle line” plan of treatment has been utilized

in this group of patients. ^Ye arc convinced that early accouchement fored has no

rightful place in the treatment of eclampsia, and on the other hand, wo feel that

ultraconservative measures should be abandoned if no improvement has followed

their use for a period of twenty-four hours.

Table VI. Oxset of Labor

Spontaneous <)2.5%

^Icdically induced 5.0%
Surgically induced 7.5%
Cesarean section 25.0%

Note: 3 patients died undelivered and not in labor

Sedation has been maintained by the generous use of morphine, fortified by the

barbituratc.s, chloral hydrate, and bromides. Elimination was routinely obtained

by gastric lavage followed by magnc.sium sulphate through the stomach tube, by
high colonic irrigations, and intravenous injections of hypertonic glucose solution.

Intravenous magnesium sulphate solution (20 c.c. of 10 per cent) was used in ap-

proximately half of the group. Hot packs, venesection, and .spinal tap were but

rarely utilized.

This line of treatment was followed from twelve to twenty-four hours in every

case. If the patient improved, expectant therapy was continued. If no improve-

ment was noted, or if the patient grew worse, active moans of terminating the preg-

nancy were undertaken. If the patient was in labor, she was delivered as soon as

feasible by forceps or podalic version. If not in labor, the primigravidas were, as

a rule, delivered by cesarean .section under local anesthesia, .and labor was induced
either surgically or by rupture of the membranes in the multipai'ous group.
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Tablk VII. METiron 01^’ Dewvery

Spontaneous 25..5%

Forceps 40.0%
Version 9.0%
Breech extraction 2.3%
Cesarean section 23.2%

Note: Disparity in cesarean section incidence attributable

to 3 sets of twins.

In tliis series, labor began spontaneously in G2.5 per cent, was medically in-

duced in 5.0 per cent, surgically induced in 7.5 per cent, and cesarean section was

performed in 25 per cent. Three patients died undelivered, three, six, and ten hours,

respectively, after admission.

MORTALITY

Six of the forty-three eclamptic patients died, giving a mortality rate of 13.9

per cent. This, we feel, compares favorably with tlie mortality rate of most clinics

and is only slightly more than half the generally conceded rate of 25 per cent. Of

the six patients who died, three had had no prenatal care and three had had in-

adequate care.

The deaths from eclampsia comprised 7.5 per cent of the total maternal mortal-

ity for the period of this survey.

The uncorrected fetal mortality was 28 per cent.
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DISCUSSION

DR. THADDEUS L. MONTGOMERY.—From June, 1929, to June, 1935, 8,037

patients were delivered under the superrdsion of the Obstetrical Department of Jef-

ferson Medical College Hospital. The incidence of eclampsia was 1 in 287 cases,

28 patients or 0.34 per cent, a proportion which agrees almost precisely with that

stated in the report of the Philadelphia Lying-In Hospital. Of these 28, 12 occurred

before labor (43 per cent), 5 during labor (IS per cent), and 11 following delivery

(39 per cent). Several of the antepartum cases started in labor a short time after the

onset of convulsions and became also intrapartum eclampsias. They have been listed

only under the heading ‘ ‘ antepartum. ’ ’

There was little difference in the frequency between white and colored patients,

16 occurring among the former and 12 among the latter. Since the clinical material

of the ward service is almost equally divided between white and colored, the dif-

ference of number is of no significance. Our statistics confirmed again the point

that eclampsia is more common in the primigravid patient than in the multigravid.

In our series there were 14 primigravid patients and 14 multigravid patients, while

the proportion of registrants in the clinic is 1 to 2%, respectively. It is interesting

to note that 4 of the multigravid patients were over thirty-five years of age. Mul-

tiple pregnancy occurred in one instance.

Three of the 28 patients were unregistered in the clinic, while 15 were registered,

but received inadequate prenatal care through failure to attend regularly the out-

patient clinic. Ten received adequate prenatal supervision which should ordinarily

prevent the onset of the convulsive phase of toxemia. Tlierefore, of the 28 patients

64 per cent had inadequate prenatal supervision.
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In method of delivery the handling of our eclamptic patient has been somewhat

diiTerent from that described by the essayist. Seventeen of our patients (60 per

cent) delivered spontaneously, 7 (2n per cent) by low forceps, 1 by internal podalic

version and extraction, 1 by extraction of the breech, 1 by postmortem cesarean sec-

tion, 1 by abdominal hysterotomy and sterilization performed at the sixth month

and only after the patient had reacted and recovered from the convulsive phase of

the toxemia. In 3 patients surgical induction of labor was performed. The latter

operation was restricted to preeclampsia Avhich had been under treatment and had

temporarily improved, or to eclampsia which had improved after several days of

conservative medical treatment.

The duration of labor of these patients was generally quite short. The longest

labor recorded was thirty-three hours, in which the ultimate delivery was accom-

plished by low forceps, both mother and baby surviving.

There were 2 maternal deaths, a mortality rate of 7.1 per cent. The first maternal

death was an unregistered patient who was admitted to the ward in a moribund

condition, died witliin a few minutes after admission, and was delivered by a post-

mortem cesarean section of a dead fetus. The second patient belonged to the

group of inadequate prenatal care, was delivered at home, and died in the hospital

of postpartum eclampsia.

The uncorrected fetal death rate was 8 in 28, or 28 per cent. The puerperal tem-

perature morbidity of the mothers was 10 in 28, or 35 per cent, a considerable in-

crease over the general puerperal morbidity of 15 per cent.

Our treatment of eclampsia in its convulsive phase is quite similar to that which

has been described. We follow rather closely the methods advocated bj' Stroganolf,

using the morphine and chloral according to the schedule wliich the latter has sug-

gested. In addition, moderate dehydration is encouraged by the administration of

magnesium sulphate by mouth or through the stomach tube, by the institution of a

salt-poor diet as soon as the patient is able to take food, by the elimination of in-

take of fluid to a level below that of the output, by the administration of con-

centrated solution of glucose, and by the occasional, though infrequent, employment

of spinal fluid drainage.

We do not believe that early emptying of the uterus offers any advantage to the

patient suffering from eclampsia. We feel that twenty-four hours is too short a time

in which to prepare the patient for operative delivery. We feel that it is impos-

sible within this short period to secure sufficient sedation, sufficient unloading of

the hydremic nerve and parenclijunatous tissue of the individual, and sufficient res-

toration of the glycogen reserve. We have seen numerous instances in which three,

four, and five days have passed before the patient has shown real improvement,

and in many of these instances, we have been able to institute induction of labor

and subsequent delivery when the convulsive phase has passed. If the emptying of

the uterus were of benefit to the eclamptic patient why does such a high percentage

of cases occur in the postpartum period, and why is eclampsia as fatal in the post-

partum period as it is in the antepartm? Wliile it is true that eclampsia is a
metabolic disease attributable to the presence of pregnancy, yet tliis disease has

been accumulating poisons and developing lesions over a considerable period of time,

and the emptying of the uterus not only does not immediately relieve them, but in

many cases it places a great additional strain upon the overburdened system.

"While the results of so small a group of cases as these two offer no dependable

basis of comparison, yet the burden of the proof that more radical treatment of

eclampsia is preferable falls upon the shoulders of those who advocate it. Either

the maternal or the fetal death rate must be decidedly smaller. I had expected,

upon review of our statistics, to find that our fetal death rate would be higher, in-

asmuch as we postpone interference until such can be performed on the less toxic
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patient, but on comparison I find our rate of 28 per cent is jirecisely tlie same as

that reported by the essayists. The maternal death rate in our group of cases,

wliile not, of course, significantly less, is, nevertheless, lower (7,1 per cent).

DR. HENRY LAFFERTY.—We have made a similar study of eclampsia at

Hahnemann Medical College Hospital of all cases from 1927 to 1935, During this

period there were 11,484 pregnant women admitted to the ward and private sendees.

Forty-two developed eclampsia, an incidence of one in 27,3 cases, Two-third.s of

these cases were in primiparas. Seventeen delivered spontaneously, 22 were de-

livered operatively, and three died undelivered. There were 4 cesarean sections. The

maternal mortality due to eclampsia was 16 per cent; the fetal mortality, 40 per

cent. Our therapy in eclampsia is similar to that practiced at the Lying-In and

Jefferson Hospitals, a modified Stroganoff.

Peckham in a paper published early in 1935 in the American Journal of Ob-

stetrics AND Gynecology classified all the cases of eclampsia occurring at Johns

Hopkins Hospital into mild and severe, feeling that such a cla.ssification was of aid in

formulating a prognosis. He gave several criteria indicative of the seriousness of the

case, namely, (1) temperature above 103° F., (2) pulse rate above 120, (3) systolic

blood pressure above 180 mm,, (4) no or very slight edema, (5) deep and persistent

coma, (6) 20 or more convulsions. He stated that if two or more of these findings

were present, the case was to be regarded as severe or serious. He found no deaths

in 102 mild cases, and a maternal mortality of 24 per cent in 103 .severe cases. In

our series there were 28 mild cases with no deaths due to eclampsia, and 14 severe

cases with 7 maternal deaths. The classification of a case of eclamp.sia into mild or

severe is of great aid in prognosis, and the real problem is the treatment of the case

classified as severe,

DR. EDWARD SCHUMANN.—I am committed, together with most obstctrician.s,

to the conservative treatment of eclampsia but, occasionally, a case arises in which

conservative treatment is followed by a progressive increase in the severity of the

disease, and I feel that in some of these patients cesarean section, under local an-

esthesia, offers the best hope of success. This is particularly true in primiparas,

not yet in labor, with undiluted and uneffaced cervices and a living and viable

child. YTien such a woman fails to improve after an indeterminate time of con-

servative treatment, I feel that cesarean section is indicated and should be done.

The published statistics, regarding the very high mortality of section in these

cases, are subject to criticism, because in many instances the operation was done

in desperation and as a last resort, when the patient was practically moribund. It

should be emphasized that I am not an advocate of hysterotomy as treatment for

eclampsia, but I feel that one should not be deterred from the emplojanent of this

operation when clear indications are present for its use.

DR. JOHN C. HIRST.—May I contribute my summary of statistics on 7,292

consecutive planned pregnancies beyond the twentieth week of gestation. These

were collected from the four following sources: (1) the University of Pennsylvania

ward, from 1931 to 1934, 3,157 cases with 6 eases of eclampsia and no deaths;

(2) the Methodist Hospital ward, 1,070 births with 3 cases of eclampsia and no

deaths; (3) the Preston Retreat, from 1931 to 1935, 2,510 births, with 8 cases of

eclampsia and no deaths; and (4) personal private cases to date, 1,555 consecutive

birth-s, with 3 cases of eclampsia and no deaths. That makes a high incidence in

7,292 planned deliveries with adequate prenatal care, of 1 case in 364 births, but

tliere were no deaths among any of these eclamptic patients.

DR. KIMBROUGH (closing),—I think we liave to be on guard against being

too confident concerning our statistics when de.aling with such small groups of cases.



THE NONPROTEIN, UREA, AND REST NITROGEN OP THE
BLOOD DURING NORjMAL PREGNANGY AND

THE PUERPBRIUM

J. P. Cadden, B.S., AND Arthur M. Paris, IM.D., New York, N. Y.

(From ihc Depariincnt of Ohstctrics and Gynecology, New York Eospital and

Cornell University Medical College)

I
T IS generally agreed that normal ])regnancy is accompanied by a de-

crease in blood nrea nitrogen. A survey of the literature, however,

reveals great disagreement among various investigators as to absolute

figures observed during gestation, reported average values ranging from

6.8 to 12.5 mg. per 100 e.e. of blood. As the average urea nitrogen con-

tent of the blood in the normal nonpregnant state does not fluctuate be-

tween very Avide limits, our interest in the reported pregnancy varia-

tions at once becomes apparent. Before reliance caix be placed on any

abnormal findings in the urea nitrogen content of the blood, as has been

reported in certain of the toxemias of pregnancy, it becomes essential

that the normal pregnancy Amines be established. Should the AA’ide Amria-

tions referred to above be corroborated, then too great importance should

not be placed upon some of the findings reported in certain of the

toxemias. Purthermore, the problem then arises as to the factor or

factors involved in bringing about such Amriations. On the other hand,

it is concehmble that differences in method or technic might be account-

able for the different Amlues reported. The values referred to have been

obtained by the use of different methods, such as that of Polin and

Denis, Polin and "Wu, Van Slyke and Cullen, or Leiboff and Kahn, or

the gasometric urease method of Van Slyke.

For accurate estimation of blood urea nitrogen by any method in-

volving the use of urease it is essential that certain factors, such as the

hydrogen ion concentration, tlic type of buffer used, and the tempera-

ture, be carefully regulated. In other Avords, the determination of urea

nitrogen by means of urease is a more tedious procedure than is gen-

erally supposed. Considering this point Ave should like to point out that

although practically all of the Avorkers have reported the nonprotein

nitrogen to be in the neighborhood of 25 mg. per 100 c.c. of blood, their

urea nitrogen Amlues haAm varied so greatly that avc are inclined to be-

lieve that some of the discrepancies of the reported urea nitrogen values

are due either to difficulties in the analytical technic or to the fact that

in some instances the average values for the ten months of pregnancy
Avere based on as fcAv as five cases. Inasmuch as all of the AVorkers, ex-
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cepting one who conceded that the procedure he used was inaccurate,

have used methods involving urease, we felt that it would be desirable

to carry out a series of blood urea nitrogen determinations on normal

pregnant women, using a blood filtrate and a method which does not

require the use of urease.

METHODS

Filtrates prepared from whole blood by the procedures of Somogyi and Folin-Wu

were used for the determination of urea nitrogen and nonprotcin nitrogen, respec-

tively. Urea nitrogen was determined by the manometric hypobromite method

of Van Slyke and Kugel, and the procedure was frequently checked by analyzing

solutions containing known amounts of urea. The method of Folin and Wu was

used for nonprotein nitrogen analy.scs; and the rest nitrogen was calculated as

the difference of the two.

By “rest nitrogen" we indicate all the nonprotein nitrogen of the blood except-

ing the urea nitrogen, in contradistinction to “Undetermined Nitrogen” which not

only excludes the urea nitrogen but also the amino acid, uric acid, creatine, and

creatinine nitrogen.

In reporting our values wo have considered them in respect to the month, as

well as the entire duration of pregnane}'. The lunar month was calculated front

the time of the last menstrual period. In order to have approximately the same

number of cases in the various stages of pregnancy, we have considered the second

and third, the fourth and fifth, the sixth and seventh, the eighth and ninth months,

and the tenth month as individual intervals. Thus, we have 18 cases in the first, 28

in the second, 33 in the tliird, 28 in the fourth and 25 cases in the fifth group,

making a total of 132 cases for the entire duration of pregnancy.

Table I. Nonprotein Nitrogen
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Table I shows the distribution of the values in regard to the nonprotoin nitrogen

content of the blood in each month of pregnancy. The total number of cases for

the entire duration of pregnancy for each interval of 1 mg. per 100 c.c. of blood

is given in the last column of this table.

From an inspection of the freqnenc}^ table one may conclude that from

the second to the sixth month, there is a gradual decrease in the non-

protein nitrogen content of the hlood and that it then rises, during the

latter part of pregnancy. A study of the averages confirms this impres-

sion. From an average of 28.00 mg. per 100 c.c. of hlood in the first

group, the nonprotein nitrogen content falls to a value of 24.04 mg. in

the third group. From tliis time it gradually increases and attains an

average value of 26.08 mg. in the fifth group. Although this latter value

is still somewhat lower than the average for the first group, it is at the

same level as that of the second group. Since the range of ± two sigma

(standard deviation) includes 95.4 per cent of the cases we might say

that the nonprotein nitrogen range during the period of a normal

pregnancy is from 20 to 31 mg. per 100 c.c. blood.

UREA NITROGEN

The values for blood urea nitrogen are given in Table II. These, lilvC the non-

protein nitrogen values, decrease during the early part of pregnancy reaching the

lowest point during the sixth month. However, the blood urea nitrogen does not

begin to increase until some lime during the eighth or ninth month. By the tenth

month it has increased sufficiently to have a value of the same magnitude as the

average for the second and tliird months or the first period. For the entire dura-

tion of pregnancy, the average is G.82 mg. per 100 c.c. of blood with a standard

deviation of plus or minus 1.62. Since 94.5 per cent of the values fall within the

range of plus or minus t-svice the standard deviation, we can say that 3.6 to 10 mg.

per 100 c.c. of blood is the range for the blood urea nitrogen for the period of

normal gestation.

Table II. TJrea Nitrogen
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REST NITROGEN

When comparing urea nitrogen and nonprotein nitrogen values, we find that they

both decrease from tlie second to the sixth month. Tlie urea nitrogen, liowevcr, re-

mains constant until the eighth or ninth month, while the nonprotein nitrogen rises

from the sixth month until term. Tliis is clearly shown in Fig. 1. The nonpro-

tein nitrogen falls at a faster rate than the urea nitrogen, resulting in a decrease

of 1.64 mg. per cent of rest nitrogen. The rest nitrogen then begins to increase

and continues to do so until term, at which time it has reached a value similar to

that of the second group.

Studies made by numerous workers on the plasma and serum proteins,

the specific gravity, the water content, and the total solids of the blood

indicate that there is a dilution of the blood during pregnancy, with the

maximum occurring during the sixth or seventh month. In the latter

part of pregnancj’" the water content of the blood decreases as term is

approached. From this, we may conclude that the rest nitrogen follows

a course approximately parallel to that of plasma volume and that the

substance or substances responsible for the changes may be in either

plasma or in the cells. In view of the fact that creatine and glutathione

are two nitrogenous substances which occur exclusively in the cells, we

believe that a studj*^ of the concentration of these substances in whole

blood in conjunction with the cell volume would be of interest. Work

along this line is noAv being carried out in this laboratory.
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THE PUERPERIUM

In Table IV are given the values obtained from the same patients in

the last month of pregnancy, during labor, immediately following de-

livery, and eight, days postpartum.

According to the values thus obtained, we find that the non])rotein

nitrogen, urea nitrogen, and rest nitrogen, eight days postpartum, arc
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markedly increased over the corresponding values for the tenth month.

We do not wish to stress our findings at parturition, inasmuch as we
have only a few cases.

.
However, from the averages we may tentatively

say that the nonprotein nitrogen decreases during parturition with a

corresponding lowering of the rest nitrogen. The urea nitrogen is ap-

parently unaltered. Further study of this point is necessary before we
could draw definite conclusion. In connection with this point it would
be very interesting also to follow any changes that might occur in cell

volume and glutathione.

DISCUSSION

Earlier in this presentation we have pointed out that values averaging
from 6.8 to 12.5 mg. of urea nitrogen per 100 c.e. of blood liave been
reported as the average for the ten months of pregnancy. In Table V
are given the findings of various authors. Prom this table one may
readily see that only 3 of those listed had 50 or more analytical figures

on which to base their conclusions. We shall therefore compare our
results with these three only.
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Our findings are in complete agreement with those of Folin. The non-

protein and urea nitrogen curves follow rather elosely those of

Bunker and Mundell, excepting that our urea nitrogen values are

considerably lower. We concur in the conclusion of Caldwell and Lyle

Table V

AUTHOR yi:ar
NO.

N.r.N. urea n. REST N.
UREA N.

CASKS N.r.N.

Farr, AATlliams 1914 10 25.6 10.0 15.6 0.41

Slemons and Alorris 1916 35 25.2 10.4 14.8 0.44
Folin 1917 100 les.s

than 30
4 to 9 0.20 to

0.35

Killian and Slierwin 5 23.0 10.4 12.6

Caldwell and Lvle 1 il|H 150 29.7 11.5 18.5 0.39

Hellmuth HTTHH 8 24.0 7.7 16.3

Bunker and Mundell 1924 52 25.0 12.5 12.5

Hunvitz and Older 1932 4 30.0 6.8 23.2 0.23

Dieckmann 1935 23 23.8 12.2 11.6

in that, “In normal pregnai^cy, as compared with the uonpregnant state,

we find a low total nonprotcin nitrogen, low urea nitrogen and a very

low ratio of urea nitrogen to the total nonprotein nitrogen.”

SUMMARY

The nonprotein, urea, and rest nitrogen were determined in 163 blood

specimens, obtained from jiormal pregnant women at different periods

of gestation, during labor, and on the eighth day postpartum. Although

nitrogen determinations were not performed on any one patient through-

out the course of her pregnancy, we believe that the data Ave have ob-

tained Avarrant the folloAAung conclusions regarding normal gravidity,

especially as Ave have given due attention to the statistical distribution

of our figures.

CONCLUSIONS

1. The nonprotein nitrogen of the blood decreases during the first six

months of pregnancy from the average nonpregnant values of approxi-
mately 30, to 24 mg. per 100 c.c. of blood.

2. During the last four months of pregnancy the nonprotein nitrogen
increases steadily until one Aveek postpartum when it averages 33 mg.
per 100 c.c. of blood, being about 26 mg. at term.

3. The urea nitrogen concentration diminishes during the first six

months from the usual nonpregnant value of about 14 mg. to a value of
6 mg. per 100 c.c. of blood; and then maintains a constant level until

the eighth or ninth month, Avhen it begins to rise, having an average
value of 7.12 mg. at term and 11 mg. per 100 c.e. blood on the eighth
day postpartum.

4. Due to the fact that the nonprotein nitrogen falls and rises more
rapidly than the urea nitrogen, the rest nitrogen falls during the first
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six months of pregnancy to a value of 18.02 mg. per 100 e.c. of blood

and then increases during the latter part of pregnancy, being 19.18 mg.

at term. It is further inerea.sed during the first week postpartum,

reaching a value of 21.39 mg. on the eighth day of the puerperium.

5. Although it is quite evident that a change in the rest nitrogen

U.N.
is not necessarily accompanied by a change in the - ratio, our

figures show that the urea nitrogen to nonprotein nitrogen ratio is de-

creased during pregnancy, being 0.25 during the sixth or seventh month

and 0.27 at term. The normal nonpregnant value for this ratio is ap-

proximately 0.50.

REFERENCES

(1) Bunker, C. W. 0., and Mundell, J. J.: J. A. M. A. 83: 830, 3924. (2) Cald-

well, JF. E., and Lyle, TV. G.: Aji. J. Oit.sT. & Gyneo. 2: .17, 1921. (3) Dieokmann,

TV. J.: Am. J. Obst. & Gynec. 29: 472, 1935. (4) Folin, 0., and Denis, W.:

J. Biol. Cliem. 11: 527, 1912. (5) Folin, 0.: .1. A. M. A. 69: 1209, 1917. (6) Folin,

0., and Wu, H.: .T. Biol. Cliem. 38: 81, 1919. (7) Helhnuth, K.: Arch. Gynak.

118: 18, 1923. (8) Hurwitz, D., and Older, TV. F.: J. Clin. Investigation 11:

1119, 1932. (9) Killian, J. A., and Sherwin, C. P.; Am. J. Obst. & Gynec. 2: 6,

1921. (10) Leiboff, S. L., and Kahn, B. S.: J. Biol. Cliem. 83: 347, 1921. (11)

Siemens, J. M., and Morriss, TV. E.: Bull. Johns Hopkins Hosp. 27: 343, 1916.

(12) Somogyi, AL: J. Biol. Cliera. 86: 655, 1930. (13) Van Slyke, D. D., and

Cullen, G. E.; J. Biol. Ciieni. 19: 211, 1914. (14) Van Slyke, D. D., and Kugcl,

V. E.: J. Biol. Cliem. 102: 489, 1.033.

Patoir, Andre, and Patoir: Poisoning With Apiol, Paris mod. 25: 397, 1935.

Apiol is widely advertised as a so-called emmenagogue and extensively used as an

abortifacient. It is supposed to be nontoxic though occasionally cases have been

reported where mild poisoning had followed the use of this preparation either in

large doses or for a long time. More recently new attention has been directed to-

ward this drug by the reports of instances of polyneuritis and nephritis. A poly-

neuritis epidemic in the U. S. a few years ago following the use of Jamaica rum

had been definitely traced to its contents of triorthocresyl phosphorous ester. A
similar sudden accumulation of cases of pob'neuritis in Germany has been found to

be due to extensive use of creosote phosphate in pulmonary affections. The apiol

polyneuritides observed in France (also in U. S.) revealed in their symptomatology

and course a striking similarity to those previously mentioned. This is probably satis-

factorily explained by the fact that in various apiol preparations on the market

triorthocresjd phosphorus has been discovered.

After a variable delay the first symptoms of intoxication appear in the leg.s,

especially toes, gradually proceeding to paralysis. About a week later the hands

become involved. If medication is not stopped, serious and even fatal hepato-

nephritis will develop. Abortion actually results not as a direct result of the apiol

but as part of the general impairment of the patient through renal breakdown,

emaciation, often fever.

For obvious reasons only a few even of the serious cases are reported. The free

sale of apiol should be prohibited.

Hugo Bhke.vfe.st,



THE SIGNIFICANCE OP FETAL HEART TONES IN

ABLATIO PLACENTAE^'

GAmvooD C. Richardson, B.Sc., ML., F.A.C.S,, Chicago, Ilh.

(Associate in Ohsfetrics Northwestern University Medical School, Clinician-In

Charge Prenatal Clinic Northwesterii University Medical School, Ohstefrical

Staff Wesley Alemorial Hospital)

The individual life span is all too short for anyone to experience,

in practice, all obstetric possibilities. Nor is it within the hounds

of a. single obstetric text, or system of obstetrics, to describe, to prog-

nosticate, and to treat all obstetric conditions with their numerous

variations.

A text, therefore, must represent the experiences of the author, or

editor, together with such facts and figures as are gleaned from preced-

ing literature and other sources of information. Too often, however, a

statement is handed down from one writer to another to he accepted,

and passed on, as fact, without challenge or compromise.

It is by way of friendly challenge that this subject, “The Significance

of Petal Heart Tones in Ablatio Placentae,” is presented for the first

time, and only after a careful search of the literature had revealed that

an evaluation of the fetal heart tones in ablatio had never, apparently,

been published.

On Sept. 20, 1901, Holmes^ presented before this society his Inaugural

Thesis, “Ablatio Placentae,” based on the study and analysis of 200

cases. In this thesis, which today, thirty-four years later, still retains

its position as the classic on ablatio placentae. Holmes warned that “The
condition of premature detachment of the normally situated placenta

is one which has been given insufficient attention by obstetricians
;
that

its frequency has been greatly underestimated
;
its mortality judged too

high, and that its treatment is still a moot question.
’ ’

In concurring with Holmes, Avith some degree of modification and
reservation, attention might well be directed to the literature dealing

with ablatio placentae, from which it is evident that too trivial consid-

eration is accorded to the fetal heart tones, although these haA’^e a def-

inite importance in this complication.

"We are only too familiar Avith the almost unLersal expressions of

authors, Avho dismiss the fetal heart tones in placental separation with
such statements as “The fetal heart tones disappear,” “after a period

of unusual fetal activity the heart tones cease,” or in extremes, “the
heart sounds are not heard,” or “are absent.”

Read at a maeting of the Chicago Gynecological Society, Februarj' 21, 1936.
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Williamsz (Obstetrics) states, "In concealed hemorrhage ... as the child is dead,

auscultation gives negative results. . . . Wien the premature separation of the

placenta occurs at the time of labor . . . the hemorrhage is usually external and the

fetal heart sounds suddenly become imperceptible. " He makes no other reference

to fetal heart tones.

DeLee,3 discussing symptoms, diagnosis, and treatment, refers to fetal activity

and fetal heart tones as follows: "During pregnancy . . . the woman says that the

cliild is not felt, but that it Avas subject to tuolent movements at the onset of the

accident. Very seldom can the fetal heart be heard, and under such conditions a

partial separation of the placenta must be assumed. . . . During labor . . . the

accoucher, attentively observing the fetal heart tones, discovers the agitation of

the child." In diagnosis and differential diagnosis he refers only to "absence of

fetal heart tones" and "cessation of fetal movements." Under treatment he

states, "If the hemorrhage continues, and e.specially if the fetal heart tones become

irregular or slow, a diagnosis of abruption is now made, and the cliild should be de-

livered without delay. The accoucheur must sit by his patient watching

every change in her condition closety. ..."

Hirsts makes no mention of fetal heart sounds, except to say, in his differential

table, that they usually disappear. Vauxs makes no mention of fetal heart sounds.

Cooke,G writing the section on "Premature Separation of the Placenta" in Curtis’

System of Obstetrics and Gynecology says: "The absence of fetal heart sounds

may or may not be of significance. ... A marked and progressive increase or de-

crease in the fetal heart rate followed by cessation of the sounds, is seriously sug-

gestive of fetal death. ..." Holmes,^ in the chapter on Ablatio Placentae in Davis'

Gynecology and Obstetrics, writes: "If the fetal circulation is cut off suddenly

by a widespread placental separation, the sudden asphyxia will cause violent fetal

movements, then the quiet of death will supervene. If the arrest of circulation is

slow, the marked activity of the fetus will be absent, and the child gently passes

into death.”

Treatises on premature separation of the normally implanted placenta,

revieAved in the literature, present about the same brief summation

regarding fetal heart tones as these citations from a representative

group of obstetric works. Davis and McGee’s® statements relative to

the fetal heart contain probably the greatest significance of any found

in the literature. They say that ‘
‘ On auscultation of the fetal heart one

finds evidences of fetal asphymia demonstrated by an irregularity in

rhythm or a decrease in rate,” and under diagnosis, “The diagnosis of

partial abruptio placentae can be made by the sudden change in the

character of the labor, the external hemorrhage, and the signs of fetal

asphyxia as indicated hy the sloiAung of the fetal heart rate.” Discuss-

ing treatment these Avriters report cases of sudden change in character

of labor, external hemorrhage, tenderness, early uteroplacental apoplexy,

and decreased fetal heart rate, adding “this is the only case of this kind

in Avhich we were able to deliAvr a live babj'^.
’ ’

That last statement strikes at the keynote of this paper. It strilies

at the veritable cause of the high mortality rate of mother and fetus.

It Avas almost too late. Hoav many times are Ave almost, if not aetually>

too late to saA'e the mother only, Avhen by earlier recognition both might

have been living!
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The literature teams with discussions and reports of eases where one

of three conditions prevailed : first, tlie patient came under observation

too late; the sequence of events was too fulminating; or, our diagnosis

was either too slow or treatment was deferred through too much

“watchful expectancy” in which the attention was directed toward the

rapidly failing condition of the mother, and with little or no regard for

the fetal heart tones which present one of the earliest and most sig-

nificant signs.

Not only do the fetal lieart tones present the earliest indication in

premature separation of the placenta, but they are always altered in so

definite a manner as to direct our suspicion positively toward a placental

detachment. I desire at this time to present an adequate evaluation of

the significance of the heart tones in this condition as to attract more

careful and deeper studj’ in this most serious obstetric condition.

Besides the lack of a proper evaluation of the fetal heart sounds, the

term “abruptio placentae” used by some authors and writers, is with-

out a doubt directly conducive to a deferred diagnosis and resultant

delay in treatment with a consequent higher mortality of mother and

fetus. The word abruptio in its literal sense conveys the idea of sud-

denness, haste, and a forcible breaking off. Abruption may be defined

as a sudden breaking off, a violent separation of bodies and as uncere-

monious. Therefore, abruptio placentae defines etiologically only one,

and the smallest, group of premature placental separations, namely

those which occur suddenly and completely in some instances, but even

in these the process is not a sudden breaking off, but rather an orderly

process of cleavage by hemorrhage between placenta and uterus. Nor
is it unceremonious. Previa, too, when bleeding, is a process of separa-

tion.

Stormy as it may be, there is probably no condition in obstetrics

which is so ceremonious in its course as ablatio placentae. The event

pursues a definite and methodical progression of incidents, which occur

in an identical sequence without regard to the time factor involved,

whether it be five minutes or five hours.

This sequence may be indicated as,

1. Hemorrhage (or separation).

2. Placental separation with increasing hemorrhage (both progressive).

3. Decreased oxygenation and increased fetal carbon dioxide retention.

4. Petal embarrassment noth compensatory acceleration of fetal heart rate.

5. Petal heart compensation to maximum tolerance.

G. Asphyxia with decreasing fetal heart rate.

7. Placental separation complete either before, or after.

8. Petal death, quiet or violent.

In considering singly this orderly and significant program in such a

catastrophe it matters little which precedes, the hemorrhage or the sepa-

ration. Either could produce the other; also, either could result from
the other. Both are progressive, and as the all-important time factor
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advances, the fetus responds witli an acceleration of the heart rate. This

occurs at a point somewlierc between zero and a separation of about

one-fourth of the placental area and agrees in proportion to the amount

of separation and the temporal factor which may be referred to as time.

The acceleration of the heart rate is a regular phj^siologie process

which can be expressed in figures Avhich correspond to the degree of

separation and time, and Avill be so expressed hereafter. Any separa-

tion of placenta, lioivever slight, obviously alters the oxygen and carbon

dioxide exchange betiveen placenta and placental site, or betiveen fetal

and maternal organisms. The slight crescentic separations so familiar

at the margin of placentas do not sufficiently alter the Oo - CO, ex-

change as to affect the fetal heart rate. This group should be consid-

ered as comprising those of le.sser clinical importance which Holmes”

refers to as occurring once in 200 cases. They deliver spontaneously

and without evidence of previous .separation until the placenta is in-

spected after the third stage of labor and the crescentic area of the

marginal clot is discovered.

As placental detachment increases, the oxygen-carbon dioxide ex-

change is so altered as to produce fetal heart embarrassment, to which

the fetus responds ivith a compensatory acceleration in the heart rate.

Since the oxygen-carbon dioxide balance is directl.v dependent upon the

area of placenta and placental site, that balance Avill be impaired in

direct proportion to the amount of placenta detached. The fetal re-

quirements for oxygen and its necessity’- of carbon dioxide elimination

remain rather constant for a given period. Since the fetal circulation

is the sole agent for oxy’gen delivery and carbon dioxide dissemination,

that circulation should and does speed up in a direct relation to the

ever diminishing available area of placental attachment. This consti-

tutes a compensatory phase in Avhieh the fetal heart becomes continu-

ously more rapid until the functioning placental area becomes so small

that it no longer suffices to maintain an oxygen-carbon dioxide balance.

Oxygen is deficient, CO2 OAmrwhelming, asphyxia ensues, and the fetal

heart rate sIoaa’s dovui Avith advancing detachment until ablation nears

or reaches completion. In this phase of asphyxia, characterized by a

failing heart muscle, and an CAmr sloAving fetal heart rate, fetal death

occurs quietly in prolonged eases, and Avith Auolent fetal activity AA’here

ablation is rapid.

There are tAVO exceptions, and probably only tAvo, to this uniform

scheme in ablatio. The first is that group of eases in Avhieh the time

element is too great in any one phase for the fetal heart muscle to Avith-

stand the exhausting rapidity of its effort to exchange oxygen and

carbon dioxide. The second comprises a small number of cases in Avliicb

the hemorrhage is external quite early and the egress of blood so rapid

that the placental site is drained too SAviftly for the fetus to acquire

oxygen in spite of its circulatory acthaty.
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Tile physiologic response of the fetus to ablatio is uniform and unin-

terrupted from beginning to end. The case reports Avill place a numer-

ical value upon these physiologic responses, which evaluation, it is hoped,

will inspire more scientific attention lhan mere watchful expectancy,

and will demand earlier diagnosis and more prompt interference.

On Nov. 7, 1932, Dr. J. K. McQuarrie referred the case wliich

prompted a study of fetal lieart tones in ablatio placentae. This case

was such as to make it immediately obvious that the heart tones could

and should he used to great advantage as a diagnostic and prognostic

aid. Then it happened that in the following three years eight more such

cases, all of the grave type, came to observation, and these, with

the first one mentioned, have made the completion of findings possible

in all stages of placental separation.

CASE REPORTS

Case 1.—Mrs. K., white, para i, aged twenty-five. Pregnancy normal, highest

blood pressure llG/70. Urinalysis negative throughout. No bleeding or toxic symp-

toms during pregnancy. Entered hospital at 8 a.m. Dec. 7, 1932, in labor at term,

with history of membranes having ruptured at C o’clock. After rectal examination

which revealed no dilatation and head high, the patient was prepared for deliverj*.

The maternal pulse was 7C, fetal 1-10. At 9 a.m. a wsible, external hemorrhage

occurred and the amount was estimated at 50 c.c. There was no pain. The

mother’s pulse was 88, fetal 140. At 9:40 a.m. the dilatation was 1 cm. At 10:40

the fetal heart tones were 140. Rectal examination revealed dilatation still 1 cm. No
boggy mass, no placental pulsation, and no undue thickness of tissue could be

palpated between the rectal finger and the -presenting head. No bleeding followed

the rectal examination. Ablatio placentae was diagnosed.

At 11:20 A.M. a second hemorrhage occurred, tliis time between 50 and 100 c.c.

and again -without pain, other than the labor pains wliich were weak, irregular, and

unproductive. Dilatation was still only 1 cm, at 11:30 a.m., but the fetal heart

tones had increased in rate to IGO. They ivcre strong, full, and rapid. The mother’s

pulse was now 92, and it was observed that wliilc the uterus was not painful, it was
tender, and now failed to relax as completely as formerly, though not of ligneous

hardness.

The patient and husband were told that while the baby was markedly em-

barrassed, it was in good condition (barring atelectasis) but that without inter-

ference, and -with a failure of progress, that the baby would succumb to the placental

separation, which might later require cesarean section for a dead babj’ in order

that hemorrhage might be checked in behalf of the mother.

Low cervical cesarean operation was performed and a live infant delivered. It

cried immediately, as it was overloaded with CO, but delivered still in the stage of

compensation. .

Lest bleeding and the first uterine contraction should produce further placental

separation the infant was immediately intrusted to an associate, and the uterus
was invaded to determine the degree of placental separation that had caused the

fetal heart to increase from 140 to IGO. The placenta was found high on the

posterior wall of the uterus, -with one-fourth to one-third of its lower portion sepa-

rated. There were some recent clots and about 350 to 400 c.c. of fluid blood between
the uterine wall and the placenta and membrane.
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There had been no injury, yet a painless hemorrhage had talcen place, one just as

causeless, if such can be said, as in placenta previa, yet not a placenta previa.

Known duration of separation was three hours fifty-eight minutes.
,

. .

Eecovery was uncomplicated. Mrs. K. has had one normal delivery since, and one

precipitate in an ambulance en route to the ho.spital.

Case 2.—Mrs. S., white, para ii, aged tiventy-five years. Prenatal care unevent-

ful. Term date estimated at March 8, 19,33. Highest blood pressure 120/70.

Urinalysis normal. ISTo toxemia. Fetal heart tones last prenatal visit 136, March 3,

1933.

The next day, March 4, 1933, labor began at 6 p.m. Patient entered hospital at

7 F.M. She had about 100 c.c. of external bleeding. Placenta previa was diagnosed

by the interne. This was corrected by myself, and diagnosis, rectally and by

history, of ablatio placentae was made.

Fetal heart tones on admission were 132, at 9 p.m. they were 150 and dilatation

was complete. There was no pain except from the contractions but the uterus was

tender. Deliver}’’ was spontaneous at 9:35 P.M. The placenta was expelled at 9:40

p.ir. with a blood loss of 300 c.c. One-fourth of the placental surface was covered

with clot in evidence of the area detached.

The known duration of the separation was two hours and thirty-five minutes.

Tlie uterus, while it failed to relax completely between pains, never even approaclied

the so-called ligneous hardness.

The newborn respirations were spontaneous and prompt.

Case 3.—Mrs. B., white, para ii, aged thirty-three years. This patient was seen

seven times prenatally. Urinalysis was normal. The liighest blood pressure was

118/70. The fetal heart tones during pregnancy were 136,

On Nov, 8, 1933, at 2 A.jr. she called the doctor to say she had been awakened

by a severe hemorrhage. She was not in labor, had no pains, and was three or four

weeks from term.

Mrs. B. entered the hospital an hour later, though not in labor nor in pain,

but wdth what the nurses described as a large amount of bleeding. Examination at

3:10 A.M. revealed no dilatation, head floating, O.L.A., fetal heart tones 162. The

interne made a diagnosis of placenta pre'ida.

Examination revealed fetal heart 170 and maternal pulse 148, respiration 24,

a uterus tender but not painful, not fully relaxing between pains, but not ligneous

by any means.

Low cesarean operation was performed at 5 A.ir. and a live viable baby" was

delivei-ed. The placenta was high on the posterior wall of the uterus, with one-

half its area separated.

The known duration of ablatio hero was three hours.

Case 4.—Mrs. D., white, para ii, aged thirty. Seen seven times prenatally.

Urinalysis normal. Last prenatal visit fetal heart tones were 136, blood pressure

98/54, April 2, 1934.

On April 6, 1934, patient phoned at 6:30 a.m. that she had had some bleeding

since 6 a.m., but no pain. She was then beginning the seventh month of gestation.

She was admitted to the hospital two hours later though not in labor and still

bleeding without any pain.

At 8:05 A.M. the head was floating, the o.s wa.s undilated, and the uterus was

tender, somewhat firm and not hard. Fetal heart tones w-ere 170 to ISO, bag of

waters intact, maternal pulse 94, and respiration 18. Fetal heart tones began to

decrease and by the time of the operation had slowed to 120. The phase of

asphyxia was in progress. The mother’s condition was good but while fetus was

premature, labor did not begin and severity of signs and symptoms made it apparent

that section might be necessary, in absence of labor, to control blood loss of mother.
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Section was done at 9:30 a.h. and a small premature, moderately asphyxiated

infant of three and three-fourths pounds was delivered. The placenta was high on

posterior wall of the fundus and separated in its lower one-half.

The known duration of the ablatio was three hours and thirty minutes.

The baby respired but succumbed to prematurity eight liours after delivery.

Ca.se 5.—Mrs. S., white, para i, aged thirty-six, was a known diabetic for eight

years. She had had two amputations of right leg, aiid was taking maintenance

doses of TJ 10 insulin morning and evening. She was advised against cliildbearing

but was determined to become a mother. The last menstruation began Feb. 1, 1933,

which would bring her to term about Nov. S, 1933.

She had slight bleeding Sept. 17, 1933, at about 6 r.sr. (fluid blood, not a bloody

mucus). She was in labor and the fetal heart tones were IGO and good quality.

Immediate hospitalization was ad\-ised.

She entered the hospital Sept. 17, 1933, at S:25 I’.Jt. with profuse bleeding and a

blood pressure of lSO/105. Abdomen was tense. The fetal he.art tones were re-

ported by the interne as 140 and were never heard again. This decrease in rate

over that of two hours previous was evidently due to the asphyxia phase of placental

separation. The first stage was five hours eleven mintites, second stage forty-five

minutes. The placenta was expelled with the baby; separation had been complete.

The patient, mentally uncertain on admission, was semicomatosc at delivery but re-

covered.

Known duration of separation was six hours sixteen minutes.

Case 6.—Mrs. A., white, para i, aged twenty-five. Last menstruation June 3

(?), 1934, term March 10 to 15, 1935. Fell on stairs Feb. 27, 3935. Fetal heart

tones during pregnancy 144.

March 4, 1935, she had a .severe headache at S A.ir., and at noon a hemorrhage
occurred and was estimated by patient to be easily one-half teacup in amount.

Headache ceased immediately after onset of bleeding. Hemorrhage was painless

and followed in ten minutes by a second painless and so-called causeless hemorrhage,

which did not cease entirely until delivered. There was no pain until after arriv,al

at the hospital at 3:15 p.ji. on jMarch 4.

Bright red blood appeared externally. Fetal heart tones were absent. Maternal

pulse was 100. The first examination of patient was at 5:30 p.ji. when bleeding

was moderate, uterus larger than normal, tender and of ligneous hardness. Diagnosis

of ablatio placentae was made and cesarean section advised, in spite of dead fetus,

to control bleeding since the irregular labor had effected no progress. Couvelairc

uterus was also given serious thought. Uterine pain began three and one-half

hours after first hemorrhage. Labor pains began three and one-fourth hours after

first hemorrhage.

Section was done and the fetus was found to be dead, placenta completely sepa-

rated, and small subserous hemorrhagic areas were found over placental site on

anterior wall of uterus. The uterus was not removed.

Case 7.—^Mrs. 0., white, para ii, aged thirty-six years, was toxic in first and
present pregnancy. Albuminuria varied from slight to moderate with some casts.

Toxemia was on renal basis. Blood pressure increased from 110/70 to 160/80. Fetal

heart tones last prenatal recording were 144. She entered hospital at 2:15 p.m.

April 8, 1936, and was examined at 2:30. There were no fetal heart tones. Cervical

dilatation was 7 cm., and patient was sent to the delivery room. Membranes rup-

tured at 3:25. Delivery occurred at 3:32 p.ji. Placenta was retained by a contrac-

tion ring and had to be removed. It showed evidence of old separation over three-

fourths of its area, but without bleeding. There was no history of bleeding,

no bleeding in labor, and no hemorrhage with the delivery. Fetal death evidently
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was the primary event, followed by thrombosis or agglutination of the vessels and

placental separation without hemorrhage.

Duration of separation could not bo known but life was not demonstrable two

days before delivery.

Case 8.—Mrs. M., white, aged thirty-eight years, para iii. Last menstruation

was Nov. 14, 1934, quickening April 4, 1935, term date Aug. 21, 1935. Prenatal

care was without incident, the urinalyses and blood pressure were normal, the last

being 122/G8. Petal heart tones at the last visit were 13G, and in B.L.Q.

Mrs. M. was admitted to the hospital at 3 :30 A.Jr. July 9, 1935, in labor, having

pains every three to five minutes, which lasted forty to fifty seconds. The interne

on duty made his examination at 3:45 A.sr. and reported the position obscured by a

moderate polyhydramnios. Fetal heart tones were reported not heard. The patient

was examined more carefully at 4:10 A.xi. when the dilatation was between 7 and

8 cm. At this time a heart rate of 74 was observed and was assumed to be the

mother’s. Subsequent delivery of the baby proved, however, that this was the fetal

heart tones, as the pulsation of the cord at delivery was at rate of 74, and aseulta-

tion over baby’s precordiura revealed a rate of 74. Eeference then to the nurse’s

record showed mother’s pulse on admission to have been 90, with other recorded

rates of 92 and 84. At no time was the mother’s pulse recorded as low as 74,

.until twenty-four hours after delivery. Palpation of the mother’s pulse at time of

listening for fetal heart tones would have eliminated this error of reporting them

as absent.

Breech extraction was at G:42 a.m. The baby was five to six weeks premature

and weighed 5 pounds 3 ounces. It was partially asphyxiated, had a very extensive

spina bifida, open beyond repair, and succumbed to its prematurity, asphyxia, and

malformation within an hour after delivery. Auotpsy .showed numerous other

anomalies.

The placenta, delivered immediately after the baby, showed the opening in the

membranes sufficiently far from the placenta to rule out marginal, or low implanta-

tion. Old clots and discoloration of the maternal surface of the placenta indicated

tliat this organ had been detached over three-fourths of its area for a considerable

time previous to delivery. The uterus was never of ligneous hardness but did not

completely relax between pains.

IvnouTL duration of ablatio was three hours forty-two minutes.

This series of cases gives me positive evidence of the value of the fetal

lieail tones in ablatio placentae from the standpoint of diagnosis, prog-

nosis, and guidance in treatment. Often cases have a negative value, as

\\t11 as positive. In this category it is well to cite ttvo cases in which the

constancy of the fetal heart rate proved the deciding factor in ruling

out placental separation.

Case 9.—Mrs. D., white, para ii, aged twenty-eight years, has a single prenatal

record extending over a period of twelve months and eight days. The early part

of this record discloses a history varying from sjmtty to free bleeding at frequent

intervals. Subsequent history and examination led to the conclusion that spontaneous

abortion occurred at about two to two and one-half months. Events that followed

proved this patient to have become pregnant immediately after aborting. The firsl

six months of tliis second pregnancy (her tliird) was rather free of any bleeding.

The last trimester was productive of two hemorrhages varying from reported one-

fourth to one-half cup volume. The fetal heart tones were taken at home and

on subsequent frequent office visits in both instances of hemorrhage. They were

found to be entirely uninfluenced in their rate by either hemorrhage, showing au

interference, therefore, in the o.xj’gen-carbon dioxide exchange between fetus and
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mother. This ruled out placental separation and rectal examination failed to reveal

a placental mass in the pelvis, -which ruled out placenta previa. There was no

cervical polj’p or varix. The placenta, delivered at terra June 9, 1935, showed no

signs of even slight separation and no evidence of injury or accident to the marginal

vein. The origin of hemorrhage, in this case, was undetermined.

Case 10.—Airs. W., white, aged thirty-three, para ii, gave a histor}'^ of rather

severe hemorrhage while walking about her home, a little before the seventh month.

At this time her attending physician made a tentative diagnosis of placenta previa

or possible ablatio idaccntae. The bleeding ceased in compliance with his order of

complete rest in bed. There was no recurrence of bleeding. After freedom of

hemorrhage for approximately three weeks, internal examination revealed the absence

of any placental mass within reach of the examining fingers. The fetal heart tones

at the time of hemorrhage and throughout subsequent prenatal -visits were within

the range of 13G to 140, this difference being only an amount that could be -ac-

counted for by variation in the count of one beat per fifteen seconds. The fetal

lieart. tones and internal examination .seemed, in this instance, to rule out. both

placental detachment and placentae previa.

Airs. AY. entered the hospital at 10:45 l*.ir. Alay 26, 1935, in labor without bleed-

ing, blood pressure 110/88. The fetal heart tones were 13C, position L.O.A., dilata-

tion 1 to 2 cm., pains slight and at five- to ten-minute intervals. Labor progressed

normally, dilatation being complete at 10:45 A.M., delivery at 11:44 a.m. The

placenta was expelled at 11:49 a.m. There was no unusual bleeding in labor; the

heart tones remained normal. The site of rupture of the membranes indicated that

the placenta had been situated high in the uterus and gave no evidence of any

separation. The perineum and vaginal mucosa were markedly varicosed. This

condition, no doubt, was the source of the hemorrhage at seven months, at which

time observation of the fetal heart tones relieved a tense situation.

In reviewing these cases it tvonld seem that the greatest practical value

in studying the significance of fetal heart tones would be derived by

classifying them in accordance with their degree of separation. This

classification must, of course, at first be arbitrary, but it Avould seem

that there could hardly be a simpler scheme than that of using the frac-

tional area basis of detachment as expressed in these case reports, to

compare with tlie heart rate acceleration. Since lioth extreme and inter-

mediate variables of rate and area separation are represented in these

eases, they might be accepted as a standard of future investigation.

These values Avere determined by steadfast Avatching of every phase of

each individual case, together Avith positiAm determination of the degree

of placental separation at delivery.

In this Avay it can be shoAvn that a definite degree of placental separa-

tion is associated Avith a rather definite acceleration in the fetal heart

i-ate and the folloAving values obtained. Talcing as a basis a normal ease

Avith average fetal heart tones of 136 to 140 and the placenta completely

attached, the separating of one-fourth to one-third of the area Avould

lead one to expect the fetal heart tones to be 160 to 170
;
AAdiile Avith one-

lialf separation and fetal heart tones of 180 to 190, at AAdiich point, the

time factor considered, the fetus passes from a compensation phase into

a phase of asphyxia. When the fetal heart tones decrease Avith three-

fourths separation of placenta from 90 to 70 fetal death Avill occur be-

fore, at, or immediately after complete detachment. This process may
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involve five iniimtes or five hours and Avill olivionsly present some varia-

tions, depending upon the elapsed time occupied by any phase along

this uniform line of events.

For instance, one case had fetal heart rate of 70 with three-fourths of

the placenta separated, wliile in another the heart tones were absent with

the same degree of detachment, showing that, after all, there is a limit

beyond which the fetal organism can no longer compensate for a given

degree of placental detachment.

In this study we have watched the heart accelerate, and at delivery

determined the area of placental detachment in order to form a logical

association of these two phenomena. The practical application now fol-

Fis. 1.

lows that with this basis one can observe the acceleration of the fetal

heart rate and thereby arrive at a diagnosis of the approximate, and
usually quite exact, area of placenta which has become separated. Such
an evaluation renders the wide application of these figures obvious.

It must also be apparent that to secure all the information obtainable

from variations in the fetal heart rate, especially in labor, the rate

should be observed at definite and frequent time intervals. Such prac-

tice at fifteen- or even at thirty-minute intervals, would, in most in-

stances, make evident the response of the fetal organism to the primary
embarrassment of ablatio placentae before other signs of this complica-

tion are present, and also before this accident has reached a stage critical

to mother or fetus.
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Then, witli an acceleration of the lieart rate, instead of waiting for

tlio appearance of external hemorrhage and instead of waiting for a

ligneous hardness of the uterus, evidence of internal bleeding should be

sought for as well as a failure of the uterus to relax between pains, and

whether a tenderness at any circumscribed area of tlie uterus exists. By

securing this earlier information it would be evident that, in by far the

greater number of eases, ablatio placentae is not an abrupt process at

all but insidious in its course and that it usually presents time for more

adequate and satisfactory treatment than is usually given.

With an earnest effort toward earlier diagnosis of ablatio placentae,

a conflict arises in our differential diagnosis of this condition from pla-

centae previa, and some of the lines of difference between these two are

erased. It is possible that we are even too familiar with the classical

differential tables Avhieh inform us of the cessation of fetal movements

in separation cases and no change in the previas, of the presence of

fetal heart tones in placentae previa and their absence in ablatio.

After a study of these eight reported eases, together with two other

patients who were observed and treated during the period covered by

this paper, and a review of eight additional patients delivered by as-

sociates in attendance at Wesley Memorial Hospital, the writer avouUI

be inclined to disagree with certain other features eharaclerizing tlie

aforesaid differential tables. When ablatio placentae is recognized early,

and the prerequisite of this is that the baby be watched as closely as the

mother, it would appear that the onset is not as stormy nor as sudden

as usually reported. None of the eight reported cases or the other tAvo

eases mentioned could be said really to have had a stormy ousel.

Only one of these cases Avas alloAA-ed to go on to a development of a

ligneous uterus. Of the eases revieAA’ed at Wesley Hospital only three

could be said to have this degree of uterine hardness. The hemorrhage

naturally is visible externally at the onset of placenta preAua and

usually not in ablatio, although in the latter, blood Avould appear ex-

ternally early enough to be of diagnostic aid in a reasonable number of

eases. Pain has deAnloped in these cases only on retention of a clot be-

tAveen the placenta and the uterus and usually in the latter part of the

picture. Cases 1, 2, 3, 4, 7, and 8 had no pain, so that in these cases Ave

Avere confronted Avith a painless and improperly called causeless hemor-

rhage, which is usualty thought of as being characteristic only of pla-

centa preAua. The patient in Case 5 had pain attributable to separation

throughout the last half of her labor. Patient in Case 6 had pain at-

tributable to separation, the onset of the pain being three and one-half

hours after the first hemoiThage and of about that duration from onset

to operation.

During the three-year period Avhich covers this series, two cases of

placenta previa haA^e come to attention AA'here paiii Avms a complaint of

importance and in one the uterus failed to relax betAveen labor pains.

In this given interval AA-ere tAvo cases of placenta previa Avhere the pa-
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tients entered the hospital within one hour or less after the initial

hemorrhage and in Avhich fetal heart tones wei’e gone at the time of ad-

mission. Two patients came under observation, Avhere on entrance to

the hospital, with placenta previa totalis, sufficient separation had oc-

curred that the fetal heart rate in the two was between 170 and 190,

and in one, upon delivery of the placenta, the area of separation was

estimated at slightly over one-half of the total placental area. In the

other ease no effort was made to identify the degree of separation.

It would seem, therefore, with the overlapping of signs and with the

overlapping of symptoms in these two sister conditions, that in ablatio

placentae we should start teaching the recognition of the condition on

the basis of earlier findings. It would seem, further, that in recognition

of these earlier findings, there is not such a wide differentiation as we

are used to considering, and that one may have to relj- upon the earlier

bleeding of placenta previa and upon the finding, reetally or vaginally,

of the placental mass, and its absence in ablatio.

It would not seem so far amiss to treat these two conditions from the

standpoint of the teacher and writer, as conditions of placental separa-

tion, because after all they both come to this end eventually. It is true

that the causes are anatomical in the one instance and may be intrinsic

or extraneous in the other. Cognizance is also taken of the fact that in

one the pregnancy started with an abnormally situated placenta, while

in the other it began with a normally situated placenta. From the

standpoint of signs and symptoms these conditions tie up, inasmuch as

their symptom complex is almost wholly the effect of separation.

PROGNOSIS

In the words of Holmes,^” “Ablatio is one of the cataclysms of the

child-bearing woman. Probably more is gained by a prompt diagnosis

and aggressive treatment than is lost by the severity of symptoms.

Procrastination is largely responsible for the maternal and fetal mortal-

ity.” Various authors cite a maternal mortality which ranges from

about 13 up to 50 per cent, with a fetal mortality ranging from 20 to

85 per cent. In the 8 cases reported herein and the 2, previously’- re-

ferred to, and in the 8 eases taken from the histories of the last 3,072

deliveries at Wesley Memorial Hospital, Ave have a total of 18 cases

without a maternal death.

My 10 cases Avere distributed thus: 5 at Wesley Memorial Hospital

and 5 at 4 other hospitals. In these 10 cases 7 babies Avere delivered

alive; 3 Avere stillborn. Of those born alive, 5 lived, 1 died of prema-
turity, 1 died of asphyxia and malformations

;
of those born dead 1 was

knoAvn to have died of toxemia before separation. The second died of a

separation due to a diabetic toxemia, and a third died in utero as a re-

sult of the separation, Avhieh likeAvise Avas of toxic origin. The total

infant mortality for this series is 50 per cent, the corrected mortality

30 per cent. So that when one considers that, inasmuch as most pla-
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cental separations are of toxic origin, tlie fetal mortalit3^ must of neces-

sity remain liigli. In analj’^zing this mortality Ave find that if they do

not die directlj^ of the ablatio, the^’- snecnmb to the toxemia first and

detachment folloAvs, or in the one. ease the ablatio is productive of a

premature delivery and the baby dies of the prematurity, or is indirectly

a victim of the ablatio.

It is not the purpose of this paper to enter upon a discussion of treat-

ment, further than to offer a plea of early intervention. One author

advises that Ave must sit by the patient, Avatehing every change
;
that is

.-just Avhat should not be done. An earljr diagnosis is imperative. This may

be arrived at best not bj’’ simplj^ Avatehing the patient, but bj’’ directing

earnest attention tOAvard the fetal condition, and upon arriAung at a posi-

tive diagnosis of ablatio placentae, unless deliveiy is imminent, resorting

to immediate action. If action is taken upon the condition of the fetal

heart tones and not after thej’' are gone, if action is not deferred until

the uterus is ligneous, if efforts are directed to saving the babj", the

efforts in behalf of the mother Avill be more effectual. This is true since

the earliest sign that can be observed referable to the fetus is' an ac-

celeration in fetal heart tones, Avhieh Avill come more often than not

before the eAudenee of hemorrhage, and this, in turn, Avill he a true

indication of the progress of the condition,

What action Ave AviU take must naturallj^ be governed by the progress

of labor, the condition of the cervix, and the descent of the head, but

all of these in consideration of the condition of the babj^ as AveU as the

mother, for anjdhing directed toAvard saving the baby Avill be initiated

earlier than if our sj^mptom complex is based entirely upon maternal

signs and symptoms.

summary

1. Placental separation disturbs the ox.A^gen-carbon dioxide balance

of the fetus.

2. This disturbed oxj^gen-carbon dioxide exchange accelerates the

fetal heart rate.

3. The acceleration of the fetal heart rate bears a definite relationship

to the area of placental detachment.

4. The fetal response is characterized b^’- a compensatorj^ and an

asplyxia phase.

5. This response of the fetal organism jiresents signs AAdiich are in-

Amluable aids in diagnosis, prognosis and treatment.

6. Earlier diagnosis narroAA's the differential Amlue betAveen ablatio

placentae and placenta previa.

7. Prognosis rests on a more sound basis.

S. Treatment is facilitated by early recognition.
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Note.—Since presenting this ptiper, a case has come to our attention

at Wesley Memorial Hospital, in which this relation of fetal heart rate

to placental separation enabled me to diagnose biovular twins before

delivery.

The patient was admitted because of hemorrliage, twins were diag-

nosed on admission and observation of the fetal heart rates showed

that the heart rate of one baby remained constant while that of the

other progressively increased. The bleeding continued. It was rea-

soned that there must be two placentas, one of which was separating,

while the other remained normally’- attached. Had both babies been

attached to the same placenta, both heart rates would have accelerated

in I'esponse to the separation. The increasing rate continued to 190,

when section was performed, and two living babies were delivered.

Both babies and mother survived.

DISCUSSION

DE. EUDOLPH W. HOLMES.—There have been a number of factors which have
contributed to the common failure in recognition of thi.s condition, from the begin-

ning of time to the present day. In the order of their development they are as

follows. Eirst: Madame Boivin, one of the keenest minds in obstetric liistorj', de-

clared that the pregnant uterus -was full, and what was full could not be more
filled. She and her disciples failed to appreciate that the uterus was an elastic,

distensible organ. Second: Eigby, about 1775, coined tlie term "accidental hemor-
rhage’’ to fit Ms concept that it was incident to extraneous circumstances. Third:

The term abruptio placentae has been associated with the erroneous notion tliat the

onset of ablatio placentae was always violent, sudden, e.xplosive and such an onset

is actually exceptional. Eourth : The pain is not always severe at the onset but may
be extremely slight. Eifth: The ligneous hardness, so much emphasized, is actu-

ally mentioned in but IS to 20 per cent of recorded cases. Dr. Eichardson’s con-

tribution is of special use during the early period of the complication not only as an
indicator of the fetal jeopardy and degree of separation, but also in differential diag-

nosis. Symptoms wMch are associated with other bodily dysfunctions, cerebral

anemia, cardiac disease, faintness, etc., will produce no alteration of the fetal heart

rate or its intensity. On the contrary, placental separation will immediately affect

the character of the fetal heart.

The fetal heart acceleration, with eventual slowing due to asphyxia, is extremely

frequent. At times, however, the uterine surface of the placenta will be torn during

the act of separation, thus opening the fetal circulation. I’lie resulting fetal hemor-
rhage will contribute to the heart acceleration, and will antagonize the slowing in-

cident to asphyxia.

The leucocytic count is of considerable value, for in many instances of ablatio

placentae the white count will be increased to 20,000 or even 40,000. "Whether this
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leucocytosis is limited to Couvellaire ’s uteroplacental apojjlexy, or is common to all

forms of ablatio placentae has yet to be proved.

DR. LOUIS RUDOLPH.—On the basis of the underlying physiologic changes, I

have clinically divided ablatio placentae into the contractive and the retractive

types. The contractive type is characterized by sudden abdominal pain, slioch,

anemia, and a ligneous uterus. The retractive typo, wliich appears to be that' of

six cases in Dr. Richardson’s report, has a much less acute onset, some abdominal

pain, slight anemia, no shock, and a firm uterus that has a doughy consistency.

What is the physiologic explanation of the two types? In the contractive type

the uterus is distended and tetanic, and no retraction of the muscle fibers related

to the placental site, particularly the orbicular muscles of Ruysch, occurs. In the

retractive type there is marked retraction of the musculature of the upper uterine

segment and particularly the placental site or of the upper and the lower uterine

segments with an arrest of the intrauterine hemorrhage.

The contractive type is safer to treat by immediate cesarean section in order to

stop the hemorj-hage. The retiactive ty'pe can be treated in a conservative manner,

because on account of the early retraction of the placental site further hemorrhage

in the majority of instances will not recur.

DR. MARK GOLD.STINE.—If we follow Dr. Richardson’s method carefully, the

treatment of these cases should be much safer. We will save a good many more

babies by watching the heart tones carefully and may prevent a rare case of rup-

ture of the uterus.

DR. FREDERICK FALL.S.—There is a difference between the case that is com-

pletely detached and the one in which the placenta is separating. Once the placenta

is one-half or three-fourths detached, there is no chance for the fetus and in these

cases we can turn our undivided attention to the mother. When a placenta begins

to separate, no one can say how soon the separation will complete itself. What one

does Icnow is that further separation will mean death to the baby at least, and great

increase in danger to the mother.

In most of these cases when the heart tones are becoming rapid or slowing to

the asphj'xia stage, tlie thing to do is to open" the uterus from above and deliver

the baby. Then observe the uterus and see whether there is an apoplexy at the

placental site, or whether it contracts satisfactorily. If it does not contract and

shows a tendency to postpartum hemorrhage, take it out. If it reacts favorably

close it and leave it in.

In my clinic wlien a patient comes in Avith an ablatio placentae, the operating

room is prepared as soon as the diagnosis is made. We do not always use it, but

we feel that the onlj^ safe position to be in, in the presence of a uterine apoplexy,

is in the abdomen ivhere damps can be placed on the uterine v-essels if necessary.

DR. RICHARDSON (closing).—When there was early bleeding to attract our

attention the fetal heart rate ivas constantly ivatched from the first sign of ablatio

until the time of delivery. Early observation of the fetal heart tones in general

cases did occasionally reward us by disclosing an acceleration. Whenever this oc-

curs, one should look for internal bleeding, if external bleeding has not occurred.

Every acceleration of fetal heart tones should arouse suspicion and lead us to seek

other signs to confirm or rule out ablatio.

It is unfortunate that placenta previa and ablatio placentae are considered to be

so different. In two cases of placenta previa which came in during the period of

tliis investigation, the primary hemorrhage was so severe that the babies were dead

on admission to the hospital, due to the amount of placental separation. In one of

these conditions we have an abnormally implanted placenta and in the other a nor-

mal, but in neither are there symptoms until you liaA-e placental separation and hem-

orrhage. In both you may get acceleration of the fetal heart tones and in both

fetal death.
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During the six-year period from Jan. 1, 1929 to Dec. 31, 1934, there

were 8,601 deliveries on the Obstetrical Service of the University

of Maryland School of Medicine. Of this number, 7,045 were delivered

in the home and 1,556 in the University Hospital. A number of patients

referred to the hos]ntal for delivery by other clinics and private phy-

sicians are not included in this .study. These patients were practically

all pathologic eases selected from the total number of eases attended by

the referring clinic or physician, and it was felt that, if they were in-

cluded, inaccurate conclusions would be drawn, since the normal cases

from this group were not available for study. It was impossible to

determine the time of rupture of the membranes in 2,132 cases, and in

57 cases the patient did not Imow when her pains began. The mem-

branes ruptured and the pains began simultaneously in 140 cases. There

were 304 abortions which are included in the total number of patients

delivered but not included in this study because of insufficient data.

The majority of the patients, who could not be included in the

study because the time of rupture of the membranes or time of the on-

set of labor was not luiown, were delivered before an attendant reached

the patient’s home. Tlie same is true of the abortion cases. The total

number of eases discarded from the study is 2,633 or 30.61 per cent of

the entire number.

Of the 5,968 remaining cases, 425 patients or 7.12 per cent had spon-

taneously ruptured their membranes before the onset of labor. The
following study is an analysis of these 425 cases from 15 angles, namely

:

parity, age, race, latent period, duration of labor, relation of baby’s

weight to latent period, relation of baby’s weight to duration of labor,

relation of abnormal presentations to latent period and duration of

labor, methods of delivery, cause of rupture, complications, maternal

morbidity, maternal mortality, condition of babies at birth, and infant

mortality during the 6rst two weeks of life.

Parity.—Ninety-nine cases or 23.35 per cent were primigravidas and 326 or

76.65 per cent were multigravidas. These figures are very close to the ones for

the entire number of patients delivered during this time, namely, 27.52 per cent pri-

migravidas and 72.48 per cent multigravidas. As is to be expected the number of

‘Read before the Baltimore Obstetrical and Gynecological Society, Feb. 14, 1936.
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cases reported decreases as the parity increases, because there were fewer patients

cared for Avho were pregnant for the tenth and eievenlh times than tiiose who

were pregnant for the second and third times.

Age .—^In the primigravida gi’oup, 51.51 per cent fell between the ages of fifteen

and eighteen years. The youngest was fourteen years (2 cases) and the old-

est forty-one years (1 case). In the multigravidas 36.8 per cent were between

the ages of twenty and twenty-five years with an additional 22.08 per cent be-

tw'een the ages of thirtj’’-two and thirty-five years. The youngest was scvenleen

years (6 cases) and the oldest fort3’-eight j'cars (1 case).

Bace .—There were 135 or 31.77 per cent white patients and 290 or 68.23 per

cent colored patients. The total number of patients cared for during the period

was 16 per cent wliite and 84 per cent colored. These figures seem to indicate

that more white women had rupture of the membranes before the onset of labor

than did colored women, but the wliite women are, as a rule, more intelligent and

observant than the colored ivomen, and for this reason a higher percentage of wliite

patients may have given more complete and accurate information.

Latent Period .—There were 89 cases or 89.89 per cent of the primigravidas wlio

had latent periods of 24 hours or less, the average period being 4.69 hours with

the shortest, 0.5 hour or less for 29 cases and the longest, 23 hours for 1 case. The

other 10 cases or 10.11 per cent had latent periods of 25 hours or more, the average

period being 88.7 hours with the shortest 25 hours for 2 cases and the longest 336

hours for 1 case. The average latent period for all primigravidas was 13.17 hours.

Of the multigravidas 258 cases or 79.14 per cent had latent periods of 24 Iiours

or less, the average period being 6.43 hour.s, with the shortest 0.5 hour or les.s

for 38 cases and the longest 24 hour's for 9 cases. Sixty-eight cases or 20.86 per

cent had latent periods of 25 hours or more, the average period being 78.02 liour.s,

with the shortest 25 hours for 1 ca.se and the longest 672 hours for 1 case. The

average latent period for all multigravidas was 21.41 hours (Table I).

Table I shows the average latent period for all cases in relation to the number

of pregnancies. Prom a studj' of this table it seems that the latent periods arc

relatively long but fairly constant until the fifteenth pregnane}', when there is a

marked sudden shortening. However, these for the most part are based upon one

or two cases only, and it is impossible to draw conclusions from such a small num-

ber.

Table I. Average Latent Period for All Cases in Relation to the Number of

Pregnancies

NO. OF
PREGNANCIES

ATORAGE
LATENT PERIOD

HOURS

NO. OF
PREGNANCIES

AVERAGE
LATENT PERIOD

HOURS
1 13.17 10 18.20
2 27.98 11 18.60
3 19.77 12 22.00
4 29.89 13 11.29
5 19.64 14 16.00
6 17.52 15 3.50
7 6.21 16 6.00
8 23.47 21 10.00
9 19.50

Duration of Lahor.—Ninety-two cases or 92.92 per cent of the primigravidas had

labors of 24 hours’ or less duration, the average period being 8,89 hours, with the

shortest 2 hours for 5 cases and the longest 24 hours for 1 case. .Seven cases or

7.08 per cent had labors of 25 hours or more, the average period being 36 hours,

with the shortest 25 hours for 1 case and the longest 79 hours for 1 case. The

average duration of labor for all primigravidas was 10.8 hours as compared with the

accepted normal of 18 hours.
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There were 316 cases or 96.93 per cent of the multigravidas w'ho had labors of

21 hours or less duration, the average period being 7.3 hours, with the shortest 1

hour for 3 cases and the longest 23 hours for 2 cases. Ten cases or 7.07 per cent

had labors of 25 hours’ or more duration, the average period being 33.4 hour.s, with

the shortest 26 hours for 1 case and the longest 50 hours for 1 case. Tlie average

duration of labor for all multigravidas was 8.1 hours as compared with the ac-

cepted normal of 32 hours (Table II).

TabijE II. Avekage Duration op Lauou in Delation to the Number of
Pregnancies

NO. OP
PREGNANCIES

AVERAGE
liATENT PERTOn

HOURS

NO. OF
PREGNANCIES

AVERAGE
I.ATENT PERIOD

HOURS

1 10.80 10 18.00

2 7.94 11 8.00

3 6.93 12 6.00

4 8.00 13 10.14

5 8.12 14 6.00

6 8.10 15 14.00

7 7.85 16 4.00

8 8.00 21 3.00

9 16.30

The figures in Table 11, indicate that one may expect the length of labor in the

ninth and tenth pregnancies to be more than twice that in any other except in the

thirteenth and fifteenth pregnancies where it is onl}' slightly longer and in the six-

teenth and twenty-first where it is more than 414 ond 6 times longer. However, it

must bo noted that there were so few patients who had had more than 10 preg-

nancies that no conclusions can be drawn from tiiese figures.

Belation of Baby’s Weight to the Latent Period.—^No relation of the weight of

the baby to the latent period can be shown. For example, in the secundigravida

group patients with 1-pound babies had an average latent period of 48 hours, with

4-pound babies almost no latent period, and with 414-pound babies 31 hours. The

same was found to be true in all of the other gi'oups.

Belation of Baby’s Weight to the Duration of Labor.—Tlie only relation of the

weight of the baby to the duration of labor that can be demonstrated is the one

found in any group of cases; that is, large babies are frequently associated with

long labors.

Belation of Abnormal Presentations to Latent Period^ Duration of Labor, and
Baby’s Weight.—(Table III.) The average latent period for the abnormal presenta-

tion group of primigravidas was 3.5 hours as compared with 13.17 hours for the

total number. Because of the abnormal presentations all deliveries were completed

artificially and thus the duration of labor was shortened to a more or less degree.

With one exception, the longest labors were only slightly more than the average for

the primigravidas for the entire series.

Table IV for multigravidas is condensed and only averages are given to save

space. However, it does show, with one exception, that the latent periods are less

than for the multigravidas as a whole. The entire group had an average latent

period of 21.41 hours while the longest time in the abnormal presentation series

was 21.25 hours and the shortest 0.5 hour. As in the primigravidas, the duration

of labor was shortened by operative deliveries. The averages in all cases, with two
exceptions, compare favorably with the duration of labor for the entire group of

multigravidas, that is, 8.1 hours. The one exception in the latent period was a com-
pound presentation of head and elbow with a latent period of 120 hours. The
duration of labor in this case was also prolonged, 18.5 hours. In the group of four

transverse presentations there were two that had been unrecognized, and the patients
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were allowed to continue in labor for some time after complete dilatation of the

cervix, thus increasing the average for the group.

The size of the baby apparently had no relation to the latent period in either

primigravidas or multigra%adas, but as is to be expected the duration of labor docs

seem to increase as the weight of the baby increases.

Table III. Eelatiok of Abnormal Presentation to Baby’s Weight, Latent
Period, and Duration op Labor. Primigravidas

baby’s weight
POUNDS

POSITION
DURATION OF LATENT PERIOD

HOURS
HOURS

4yo E.S.A. 2.00 7.75

R.S.A. 4.50 0.50

6% R.O.P. 17.00 0.50

6% L.S.A. 4.75 0.25

6% R.O.P. 10.50 11.00

GV> L.O.P. 12.00 7.00

7Va R.O.P. 10.75 2.50

S 14 L.S.A. 10.00 0.25

Table IV. Relation OF Abnormal Presentation to Baby’s Weight, Latent
Period, AND Duration of Labor. Multigravidas

BABY ’S average DURA.TION or
T A rvC'XrrV PPRIDD

weight no. of cases TION LABOR HOURS
POUNDS HOURS

Compound head-elbow
5% 15 *Breech 10.25
6 4 L.O.P. 8.25

()% 12 R.O.P. 9.50 21.25

6% 1 L.M.A. 4.50

8% 4 t Transverse 15.50 8.50

Two cases were frank breech. Others not stated.

tActual position not stated.

Methods of Delivery.-—I'liere Avere 390 patients or 91.70 per cent delivered nor-

inally. Tliere were no operative deliveries among the primigravidas that can be said

to have been due to the early rupture of the bag of waters. Two operative deliveries

of raultigravidas were probably called for because of early rupture of the mem-

branes. One was a case of prolap.sed cord in a gravida ix delivered by version and

breecli extraction. Tlie second was a neglected transverse presentation in a gravida

vii delivered by decapitation. Table V shows tlie method of delivery for all pa-

tients with the indications for operative deliveries. Three deliveries are not noted

in the table, namely, 2 cesarean sections for cephalopelvic disproportion and 1 de-

capitation for a neglected transverse jiresentation.

Possible Causes of Rupture.—A careful study was made to determine if possible

any cause or causes for the rupture of the membranes before the onset of labor.

There were 129 patients or 30.35 per cent who had some condition that may have

caused the early rupture. However, there seems ’to be such a variety of causes that

it is impossible to say whether one condition is more likely to cause the rupture

than some other condition. From Table VI it would seem that toxemias and syph-

ilis are in the lead, but so many more patients, among the entire number cared

for during the period that this study was made, had one or the other complication

or both and still began labor with unruptured membranes that one hesitates to draw

such conclusions. Perhaps we may say that abnormal presentations such as breech

and transverse or overdistention of the uterus, as with twdns, may have had some

effect upon the early rupturing of the membranes. The fact that there were 13

sets of twins in the group would seem to confirm this impression
J
however, it must
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Table V. Methods op Delivery

GRAVIDA NORMAL LOW AND MIDFORGEPS
BREECH

EXTRACTION

VERSION AND
BREECH

EXTRACTION

1 75 Low 2 4 0

uterine inertia 1 Breech pres.

Fetal distress 1
Jlid 2

Prolonged labor 1
E.O.P. 1

Elective 15
2 67 Low 1 E.O.P.

o
O 0

Mid 1 E.O.P. Breech pres.

Elective 1

3 64 0 1 1
Breech pres. 2nd twin trans.

4 43 Low 1 maternal dis- 1 2

tress Breech pres. Trans, pres. 2

5 29 - 0 1 0
Breech pres.

6 37 0 1 0

Breech pres.

7 24 0 3 0
Breech pres.

8 20 0 1 0
Breech pres.

9 8 0 1 1

Mat. distress Prolapsed cord

10 5 0 0 0

11 5 0 0 0

12 2 0 0 0

13 6 0 0 1
Trans, pres.

14 1 0 0 0

15 2 0 0 0

16 1 0 0 0

21 1 0 0 0

be noted that there is not one case of hydramnios in the entire series. Bicornuate

and prolapsed uteri are rare enough complications of pregnancy to be considered

as fairly definite causes.

Complications.-—Only those complications which might have been due to the pre-

mature rupture of the membranes are listed in Table VII. The cases of infection

will be discussed under morbidity. It is interesting to note that there is only one

Table VI. Possible Causes op Euptube

POSSIBLE CAUSES OP RUPTURE NO. OP CASES
Toxemias 52
Syphilis 29
Breech presentation 16
Twins 13 sets
Transverse presentation 4
Abruptio placentae 4
Low' implantation of placenta 2
Prolapsed uterus 2
Syphilis and toxemia 2
Compound presentation 1
Face presentation 1
Placenta previa 1
Bicornuate uterus 1
Breech presentation, sypliilis, and toxemia 1

129
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case each of prolapsed cord and arm, in spite of the fact that authorities say that

the cord is very likely to become prolapsed if the membranes rupture before the

presenting part has descended into the pelvis. Two patients were noted as having

adherent placentas and in one case where the membranes had been ruptured for sev-

eral weeks the placenta and membranes were described as being shrunlten, dry, and

leathery. The case of ruptured uterus was in a transverse presentation and pre-

sumably occurred because the amniotie fluid had drained away. The duration of

labor in this patient was twenty-five hours, and it is reasonable to suppose that the

amniotie fluid would have drained away before the time of delivery whether the

membranes ruptured before or shortly after the onset of labor.

Table Am. Complications

complications NO. OP CASES

Infection 11

Uterine inertia 3

Adherent placenta 2

Prolapsed cord 1

Prolapsed arm 1

Euptured uterus 1

Dry and leathery placenta and membranes 1

Morbidity .—Table VIII gives tlie corrected morbidity for the group. Those pa-

tients with definite intercurrent infections such as pneumonia, pyelitis, etc., have

been excluded. A temperature of 100.4° for two consecutive days was interpreted

as morbidity. Temperatures were taken twice daily on those patients delivered at

home. It is quite probable that the morbidity rate would be higher if all tem-

peratures had been taken every four hours.

There were 11 patients or 2.58 per cent in this group. Of these, G patients had

operative deliveries which may have been the cause of the infections. Of the 5 nor-

mal deliveries, 1 patient had preeclamptic toxemia and 1 liad a low implantation

of the placenta. From a study of the table it appears that rupture of the mem-

branes alone is not sufficient to cause an elevation of temperature. All patients ex-

cept 1 with latent periods of 100 to 300 hours had perfectly normal puerperiums.

Table VIII. Corkected Morbidity in Eelation to Latent Period, Duration of

Labor and Method of Delivery

LATENT PERIOD
HOURS

DURATION
OP LABOR
HOURS

HIGHEST
METHOD OP DELIVERY TEMPERATURE

y4 3 Cesarean section 103.2°
o
iJ 7% Normal 103.0°

4V> 3% Normal 101,8°

5 % Cesarean section 103,1°

11% 17% Normal 101.2°

19 6 Normal 103,3°

24 24 Decapitation 102.7°

48 18% Manual rotation of head, midforceps 102,1°

60 27% Midforceps 101.4°

72 17% Normal 101.1°

120 is,yo Version and breech extraction 102.4°

Maternal Mortality.—Tlie maternal mortality as far as the obstetric service is

concerned was zero. There was one patient with a latent period of thirty-six hours,

duration of labor four hours, and a normal delivery, who developed bronchopneu-

monia and died on the medical service. This gives an uneorrected mortality for

the series of 0,002 per cent.

Condition of Baiies at Birth .—There were 438 babies born to 425 mothers (Iv

sets of twins). Of this number 402 or 91.5fi per cent were full-term living chil-
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clreu; 12 sets of twins were in this group. There were 23 full-term dead babies, but

only two of these stillbirths could be said with any certainty to be due to the pre-

mature rupture of the membranes, one because of a prolapsed cord and the other a

transverse presentation delivered by decapitation. Of the 12 premature living babies

one set of twins may have been born prematurely because overdistention of the

uterus caused the rupture of the membranes before term. There was only one pre-

mature dead baby which occurred in a case of prolapsed uterus. ^

Infant Mortality .—Tliirteen babies or 0.03 per cent died during the first two

weeks of life. The cause of death in 12 cases Avas given as prematurity and in 1

case the cause was not stated.

SUMMARY

1. In this series approximately 7 per cent of the patients had prema-

ture rupture of the membranes.

2. Possibly early rupture is more frequent among white than colored

women.

3. The average latent period for primigravidas was 13.17 hours and

for multigravidas 21.41 hours.

4. Parity apparently has no effect upon the frequency of rupture.

5. Age does not appear to play any part in the frequency of occur-

rence.

6. The average duration of labor is less for all patients than that gen-

erally accepted as normal.

7. The duration of labor in relation to the number of pregnancies

remains almost constant except in the ninth, tenth, thirteenth, and

fifteenth pregnancies, where it is approximatelj’- doubled, and in the

sixteenth and twenty-first pregnancies, where it is only one-half as long.

8. There is no relation of the baby’s weight to the latent period.

9. There is no relation of the baby’s weight to the duration of labor

that can be demonstrated to be due to the premature rupture of the

membranes.

10. There is no lengthening of the latent period or the duration of

labor in the abnormal presentation group.

11. The size of the baby has no relation to the latent period or the

duration of labor in the abnormal presentation group.

12. Operative deliveries were not increased.

13. Toxemias and syphilis appear to cause rupture of the membranes
before the onset of labor. Abnormal presentations may play some part.

Twin pregnancy seems to cause early rupture of the membranes.
14. Complications are rare. The most common is infection.

15. Corrected morbidity was 0.025 per cent.

16. Corrected maternal mortality was zero.

17. There were 91.56 per cent of the babies who were born alive at

. full term. Only 2 dead babies can definitely be said to ])e the result of
early rupture of the membranes, and none dying Avithin the first two
weeks of life can be attributed to this cause.

I wish to express my sincere appreciation to Dr. Louis H. Douglass for his as-sistance in the preparation of this paper.



CESAREAN SECTION IN DYSTOCIA

Geoege C. Hanna, M.D., Philadelphia, Pa.

(From the Department of Obstetrics, Franlcford Hospital)

I
N PRESENTING this series of twelve cases of dystocia with dead

fetus, I have divided them into two groups of six eases each.

I. In the first group there are those eases in which the presenting part

has been well engaged or could be easily immobilized by an assistant, and

where there has been no dangerous thinning of the lower uterine seg-

ment, marked ascent of the contraction ring, or any spastic condition of

the uterus which would interfere with reduction of the size of the pre-

senting part.

In this group there are 6 eases. There were 2 decapitations for neg-

lected shoulder presentation, and 4 eases of craniotomy for dispropor-

tion. All 6 mothers made an uneventful reeoveiy.

II. The second group is the one of special interest in this series of

cases. Here there is no engagement of the presenting pai't, and it is

very difficult for an assistant to immobilize it. There is marked ascent

of the contraction ring and a dangerous thinning of the lower uterine

segment or a spastic uterine contraction around the fetal parts.

To do a crushing operation or a reduction in the first group is rela-

tively easy and, of course, there should be no maternal mortality directly

attributable to tlie procedure. The second group presents a different

picture. I have found it extremely difficult to reduce the size of the

presenting part in this class, and the results following the attempt were

so disastrous that a better solution of tJie problem Avas sought. The last

4 patients Avere delivered liy the abdominal route, foUoAved by hyster-

ectomy and drainage.

This is an operation that can be performed in thirtA’- minutes, during

AA’hich time steps can be taken to overcome the condition of shock or

collapse from AAdiieh these patients suffer. This treatment can be carried

out AA^hile tlie surgeon is operating, including tiie use of saline solution,

either under the skin or intraA'-enously, or by Avhatever other means one

has at hand. In a fcAA^ moments also the vessels that carry the blood

supi^ly can be clamped or ligated, and the source of danger from hemoi’-

rhage is overcome.

Contrast this Avith the long-draAvn-out, destruetiA’^e operation Avhere

tliere is more or less hemorrhage and shock to the patient throughout

the entire procedure. Only recently one of the most prominent ob-

.stetricians of the country had to be carried from the delivery room,

physically exhausted, after performing one of these difficult destruc-

tive operations, Avith delivery by the vaginal route.

452
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The criticism may be made that we sterilize, thus preventing any

further chance of childbearing under more favorable conditions. While

we grant there is great force in this argument, Ave cannot agree that

the operation should be avoided entirely on this account, for even the

destructive operations with vaginal delivery may cause sterility, either

from infection or the secondary operations needed to correct the result-

ing injuries. The decision of the method to be used should be left to

the patient or her family after proper explanation has been made of

the advantages and disadvantages of each procedure.

The employment of the low cesarean section in these cases may be

advocated. This operation has a great value in obstetrics, and in suit-

able cases there can be no valid argument against its use. HoAvever, is

it justifiable to leaA^e in situ a uterus that is in all probability infected ?

The folloAving are illustrations of some complications of emergency,

referred obstetric eases;

In one instance, the medical attendants, relieving each other wlien tired, had

taken several hours in futile efforts to deliver the fetus by forceps and version. In

another instance the doctor spent several liours trying to anesthetize and deliver

the patient by himself, alternating the use of his hands for anesthetization and his

attempts at delivery. Several other cases gave a similar history of extreme probability

of infection by the various maneuvers to deliver the patient. To operate by the ab-

dominal route and leave the uterus behind, one lias to disregard the conception of

infection entirely. We believe operations such ;is cervical or low cesarean section

should be limited to those cases in which the infection is only potential and not

probable.

The operation of embryotomy and delivery by natural passages is not

Avithout considerable mortality, as can be seen from the following sta-

tistics: Kerr reports 10 per cent; Perry, 38 per cent; Gussman, 6 per

cent; Merrj'^Aveather, 8 per cent; and Shauta, 6 per cent.

In deciding upon the type of operation to be performed in any surgi-

cal emergency, one should be guided first, by the immediate operative

mortality; second, by the morbidity; and third, by the probable end-

result as to health and comfort. In addition in obstetric operations the

possibility of future childbearing is an important factor. The extent of

the procedure should in itself play no part in the decision, since, as

J. Whitridge Williams once said, “AVhat appears to be great radicalism,

may prove to be the utmost conservatism.”

In the Proceedings of the Eoyal College of Surgeons in London there is an ac-

count of a meeting held by the London Obstetrical Society in 1892 devoted solely to

craniotomy. Dr. Cliampney, in the discussion of the merits and dangers of the op-

eration, claimed that intrauterine craniotomy was the most dangerous of all ob-

stetric operations. It was pointed out that these dangers were due, first, to the

previous futile efforts at delivery, and second, to the great difficulty in its per-

formance. Dr. Cliampney reported that of 75 patients so treated in Guy’s Hospital,

4 deaths resulted from the operation, 2 deaths from rupture of the uterus, 1 death
from rupture of the rectum, and 1 death from peritonitis. In a report of 106 pa-

tients treated in the Queen Charlotte Hospital, there were 9 deaths. B. C. Hirst,
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in 1888, reported one death from hemorrhage. Pliilip.s, in the British Medical

Journal (1889), reported 16 cases with no deaths, but these were not of the difficult

type under discussion. While he had not performed the operation himself, Philipp

thought that section might be advisable under certain circumstances.

Ill eases of dj^stocia wliieli liave been neglected and iioorly man-

aged, we have performed cesarean section with liystereetomy and

drainage in tivo t3’^pes of eases, ivliicb we liave designated as tlie

"frozen’^ and the “balloon.’’ In the “frozen” type, one is unable

to pass one’s hand anj'- distance into the uterine cavity, because

of obstruction from the contraction ring. The fetus and the uterus seem

to be glued together. On insertion of the hand into the “balloon” tj^ie,

there seems to be an absence of uterine walls, because of the great dilata-

tion of the organ. One is startled bj'' the distinctness with which one

can palpate the abdominal organs. Of my 6 eases, one (Case 3) was of

the “balloon” type, and the other 5 were of the “frozen” t3’’pe.

In the former, the shoulder of the fetus came through the uterus when

the eoimterpressure of tlie abdominal wall was removed by. the incision.

CASE REPORTS

Case 1.—Mcs. K., a juimipaia, was admitled in 1915 to the liosjutal in active

labor, with the hi-story of the membranes having ruptured the day before. Her

temperature was 101°, pulse 130. An abdominal e.xamination showed a vertex

presentation in an L.O.P. position, with the head floating. Petal heart sounds were not

heard. On vaginal examination the cervix was found to be about one-half dilated

and the uterus tightly contracted about the fetus. It was decided that, owing to the

condition of the mother and the presence of a dead fetus, a craniotomy would serve

the best interests of the mother. This was attempted, but due to the difficulty of

immobilizing the head, the operation was a long and tedious one with free bleeding.

With continued manipulations there resulted a ruptured uterus, hemorrhage, and

death of the patient on the table.

Case 2.—Mrs. A. K., a white American-born primipara, aged twenty-six, was ad-

mitted May 11, 1917. An attempt had been made at delivery at home with the use

of high forceps. The temperature was 98.6°, and the pulse 130. On physical exam-

ination the patient was found to be in a state of shock. She had a contracted pelvis

with an unengaged head, and there were no fetal heart sounds. The cervix was

completely dilated, the membranes ruptured, the vertex presenting. A version was

done, but the head could not be pulled through. The fetus was therefore decap-

itated, and the head was crushed and delivered with forceps. The patient sustained

an extensive tear, and on the tenth day after delivery a vesicovaginal fistula de-

veloped. This fistula on account of the late appearance was ascribable to a pressure

necrosis and not to an instrumental injury at the time of delivery. After three un-

successful attempts by several members of the staff to repair this fistula, the patient

was finally made comfortable by a colpokleisis performed by William E. Parke. The

lack of success in the classical procedure was due to the fact that the vesical sphinc-

ter was involved in the sloughing. A puerperal septicemia occurred, thereby slowing

the convalescence. The patient was discharged on July 29, 1917, the seventy-ninth

day after admission. The last report concerning this patient was in 1930, at which

time she was in good general health, and retained urine in the rectum for two to

three hours.
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Witli these two disasters we were led to attempt another method of handling

such cases and have adopted the abdominal route, with cesarean section, hysterec-

tomy, and drainage. We feel it is far preferable from the results obtained with both

methods. Drainage is an important part of the operation with either potential or

actual infection present.

Case 3.—^Mrs. A. B., a wliite American primix)ara, was admitted to the hospital

on June 2, 1921. The patient had had four previous pregnancies, the first one be-

ing a forceps delivery, after eighteen hours in labor. No adequate information

could be obtained as to the other three pregnancies. The patient on admission had

a temperature of 99.4°, and pulse of 115. The head was the presenting part in

an L.O.P. position. Two physicians had made prolonged efforts to deliver a per-

sistent posterior occiput, before we first saw the patient. We decided to do a

cesarean section with hysterectomy and drainage. As soon as the incision was

made in the abdominal wall, the shoulder of the fetus was noticed through the uterine

wall. Tliis was the type that we have designated as the '‘balloon” type. The

patient ran an elevation in temperature from 99.2° to 102.4° for twenty-three days

following operation, after which the temperature remained normal until the patient

was discharged on July 13, 1921, the forty-first day after admission.

Case 4.—^Mrs. C. L., a Polish primipara, aged twenty-four years, was admitted

to the hospital in active labor on Sept. 28, 1921. She had been in labor for eighteen

hours, and version and forceps deliver}’- had been attempted before admission. The

physical examination on admission revealed that the patient was in a state of shock

mth a temperature of 100.2°, a pulse of 144, and respirations of 36. The external

genitalia were edematous and bruised. The cervix was found to be completely

dilated, the breech presenting, and the membranes ruptured. There was a tight

band encircling the presenting part which made it impossible to reach beyond it for

a foot. The uterus was tightly molded about the fetus, and the lower uterine seg-

ment felt very thin, so that it was believed any manipulation might cause it to rup-

ture. Under ether anesthesia, a cesarean section with hysterectomy and drainage

was done, using three iodoform drains. The patient made an uneventful recovery,

and was discharged on Nov. 2, 1921, the tliirty-sixth day after admission.

Case 5.—Mrs, A. K., a white American multipara, aged tliirty, was admitted on

Nov. 16, 1921, Her first pregnancy had resulted in a three months’ abortion. The

pains of her present pregnancy began on Nov. 11, 1921, and were slight and irregu-

lar for five days. An unsuccessful attempt was then made to deliver her with

forceps whereupon she was sent to the hospital. On physical examination it was
discovered that the patient had a justominor pelvis. She was extremely pale, her

temperature was 98°, and her pulse 120. The head was Iiigh and free above the

pelvic brum, and the fetus was dead. Vaginal examination revealed a fully dilated

cervix; the contraction ring was about the .neck of the fetus and a thin lower

uterine segment. It was impossible for a hand to be passed into the uterus. An
abdominal cesarean section with hysterectomy and drainage was done, three iodo-

form drains being used. The patient’s convalescence was uneventful, and she was
discharged in good condition on Dec. 17, 1921, tliis being the thirty-first day after

admission to the hospital.

Case 6.—Mrs. E. W., a white American multipara, aged twenty-seven, was ad-

mitted on July 8, 1929. Her first pregnancy, six years pre-viously, had resulted in

an instrumental delivery. This baby was limng and w’ell at the time of her present

admission. The patient had had two operations during 1927, one an appendicectomy

and right salpingo-oophorectomy, and the second a plastic repair. On admission

she complained of slight pains and gave a history of slight bleeding early that day,

headaches, and disturbances of \dsion. Her feet and legs were very edematous. The



456 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

following day, since no progress had been made, medical induction of labor was

tried, but failed. Next, surgical induction of labor was attempted by the introduc-

tion of bougies, which were removed twenty-four hours after insertion. Althougli

the cervix was dilated four fingerbreaths at this time, active labor pains had sub-

sided. Earl5'- in the morning of July 11, the doctor in attendance attempted deliveiy

by forceps, but this also was unsucce.ssful. Then, internal podalic version was tried.

The head was displaced from its station, and one foot and one hand were brought

down. At this point the uterus became very tetanic, and Bandl’s contraction ring

was quite visible tlirough the abdominal wall. It became obvious that further

manipulation w'ould probably result in rupture of the uterus. At this time I was

called into consultation and the question of craniotomy or cesarean section folloAved

by hysterectomy was discussed. While fetal movements and heart sounds were ab-

sent, it was thought that the fetus might possibly be alive, and it was therefore

decided to deliver by abdominal section. The findings before operation were:

Marked ascent of Bandl’s contraction ring, a foot down on one side of baby’s head,

a hand down on the other, one was unable to pass a hand into the uterine cavity,

because of contraction of the lower uterine segment, all the parts seemed to be

‘'frozen,” and head was not engaged.

A supravaginal hysterectomy was performed, and a stillborn cliild was de-

livered. Drainage was established, and the patient reacted well following the op-

eration. Except for a slight attack of bronchitis on the fifth and sixth days after

operation, the patient made an uneventful recovery, and was discharged on

Aug. 5, 1929, the twenty-fifth day postpartum.

CONCLUSIONS

Embryotomy is not without danger to tiie motlier, especially in cer-

tain types of cases. These dangers are hemorrhage, shock, rupture of

the uterus, and infection.

Therefore, in cases in which craniotomy is even moi’e difficult iind

hazardous than usual, I feel that cesarean section with hystereetomy

and drainage offers the safest and best means of delivery, and should

be performed in preference to embryotomy.

The necessity for the performance of this operation is rare, as the

indications for embryotomy are fortunately becoming fewer of late

years. Improved obstetric teaching and supeiwision in medical schools

and hospitals have resulted in more adequate prenatal care, and more

intelligent and careful obstetric practice. However, no problem presents

greater need for good and careful judgment in its management than a

dystocia which has been badly handled before consultation.

Convert, P.: Two Cases of Peritoneal Hemorrhage Resulting From Follicular

Rupture, Bull, de la Soc. d’obstet. et de Gyndc. 25: 148, 1936.

The author reports two cases of extensive intraperitoneal hemorrhage following

the rupture of an ovarian follicle. In both instances laparotomies were performed

.and the bleeding follicles sutured. In the discussion of this paper Gotte emphasized

that in this type of case conservatism should be practiced. It is not necessary to

remove the involved ovary, but onlj- to suture the lacerated follicle. The second

point brought out by Cotte is that as far as he knows there has never been a recur-

rence of this condition in any patient.

J. P. GKEENHiim.



BK.ENNER TUMORS OF THE OVARY

Joseph A. Gaines, M.D., New York, N. Y.

(From the Laboratories and Gynecological Service of the Mount Sinai Hospital)

This report, based on four cases of Brenner tumors of the ovary,

concerns itself with a histologic study and comments on tlie histo-

genesis. The importance of these tumors lias not lieen stressed because

of their rarity, benign cliaracter and lack of tiormonal significance.

Moreover, the tendency to confuse them with the folliculoid type of

granulosa cell neoplasms, and their possible role in the etiologj^ of

pseudomueinous ovarian cysts warrant their further consideration.

The first clear picture of the histologic features of this neoplasm was presented

by Orthman in 1899. It was not, liowever, until 1907, when Brenner described

three cases under the designation of “oophoroma follicuhire, that attention was

directed toward the study of these tumors.

The Brenner tumors may vary in size from a minute nodule, 2 mm. in diameter,

to a neoplasm as large as an adult’s head. Though usually spherical or ovoid in

shape they sometimes are irregularly nodular. The color is white or yellowish white,

distinctly resembling a fibroma. Meyer differentiated a solid and a cystic type.

The former is composed essentially of epithelial strands in a fibrous groundwork.

Under magnification with the hand lens, small cavities may occasionally be discerned,

varying from pinliead to cherry size, and containing an opaque, wscid, yellow bromi

fluid. The second and less frequent type consists of a solid Brenner tumor in the

wall of a pseudomucinous or, rarely, serous cystoma.

klicroscopically, the most characteristic feature is the epithelial strands which

ramify in branching fashion through the connective tissue matrix. These arc seen

as round, oval, or longitudinal collections of an indifferent type of cell arranged in

the form of pavementlike epithelium. The cells are rather large, irregular, polygo-

nal or oval in shape with a distinct cell membrane. The cytoplasm stains faintly

and appears finely granular. The nuclei are oval or slightly irregular, with dis-

tinct chromatin granules. When present, the cavitations within the epithelial nests

may be only one to two cells in diameter or larger, single or multiple. The content

of these cystic spaces appears often as a homogeneous, colloid material staining pink

with eosin, and yellow \vith van Gieson. Spherical droplets of varying size and des-

quamated epithelium may be present. The layer of cells immediately surrounding

the cavities is of particular interest. The more minute cavities may have no such

differentiated layers. Some are lined by a single layer of flattened or cuboidal cells

with an occasional thickening in which several layers are present. Others, however

(Fig. 7), may be partially surrounded by cylindrical epithelium with basal nuclei,

which shows abrupt transition into the tj'pical indifferent type of epithelium. These

cylindrical cells in many instances have been shown to take a mucicarmine stain,

indicating their mucinous nature. The connective tissue between the epithelial

strands is rather dense, moderately cellular and arranged in a haphazard, irregular,

interlacing fashion. Areas of hyaline degeneration, are usually present, and oc-

casionally evidences of calcification are noted. The tumor as a whole is relatively

avascular.
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Clinically the Brenner tumors do not give rise to any symptoms or signs tliat

are distinctive. We have been able to find 72 cases in the literature, to vhicli 4

cases are now added. There have been two instances of bilateral ovarian involve-

ment. Several cases have been described under other names, such as folliculonia,

granulosa cell tumor, oophoroma, adenofibroma cysticum papillare ovarii, etc. An

analysis of the age incidence reveals that they have been most commonly found

after the menopause. Thus of tlie 72 cases in which the age was given, 7C per cent

occurred after the fortieth year, and 60 per cent postmenopau.sal. The benign nature

of these ueoi)lasms is evidenced by the absence of invasive qualities, mitoses, metas-

tases, or recurrences.

CASE REPORTS

111 the lour cases iireseuled below only the xiertinenl clinical findings

are given.

Case 1.

—

A thirty-fivc-ycar-old woman was admitted to the Gynecological Service

of Dr. E. T. Frank in January, 1932. She had been married for twenty years and

had borne four children. The menstrual history was normal. She complained of

intermittent right lower quadrant pain of several years' duration. The findings on

examination suggested the presence of small uterine fibroids with diseased adnexa.

A supravaginal hysterectomy and bilateral salpingo-oophorectomy ivere performed.

On gross examination of the removed organs, the uterus was found to be slightly

larger than normal and contained several small fibromyomas with minute areas of

adenomyosis. Both fallopian tubes were thickened and bound to the ovaries and

uterus. The left ovary contained an orange-sized chocolate cyst. The right ovary

was irregular in shape, covered by adhesions and showed the presence of several

small follicular cysts. It measured 4 by 3 by 1.75 cm. On section, a well-defined,

small, y-ellow white, solid nodule, measuring 7 by' 5 by 4 mm. was noted witlun the

parenchy-ma near the hilus of the ovary. No cavities were present, grossly.

Microscopically, the organs showed multiple fibromy'omatous seedlings, adeuo-

myosis uteri, bilateral chronic salpingitis, and endometriosis of the ovaries. The

nodule within the right ovary- proved to be a Brenner tumor (Fig. 1). The latter

Was of the solid type, with 4 to 5 microscopic cavitations within the epithelial islets.

The connective tissue completely surrounded the ei^ithelial structures, was moderately

cellular, and was differentiated easily from the ovarian stroma. The strands were

round, oval, or irregular in shape, of varying size, and were distributed sparsely

throughout the fibrous matrix. About them the connective tissue appeared com-

pressed and more conspicuous. In one area a cre.scent of hy-alinized tissue could

be seen. The epithelial cells were round to polygonal in shape, with lightly stain-

ing cytoplasm. The nuclei were fusiform or oval in contour, with fine chromatin

particles and distinct nucleoli. Near the tumor, within the hilus of the ovary,

remnants of the rete ovarii could be seen, in addition to an area of endometriosis.

Case 2.—The patient was a sixty-y-ear-old woman who was originally admitted

to the Medical Service of Dr. B. S. Oppenhoimer in July', 1935 for symptoms refer-

able to bilateral renal calculi with hy-dronephrosis and pyelonephritis. She had been

married for thirty-eight year.s, had had four children and was past her meno-

pause. In an effort to combat a mounting azotemia, a nephrostomy was performed.

A general infection w-ith B. pyocyaneus supervened, and the patient died on the

second postoperative day-. At autopsy the pelvic organs presented multiple sub-

serou.s, intramural, and submucous fibroids, a right multiloculated parovarian cyst

and normal tubes and left ovary. The right ovary- was approximately normal in

.size, measuring 3 by 2 by 0.5 cm. Its surface appeared corrugated. On section



GAINES: BRENNER TUMORS OF OVARY 459

Fig. 1.—Aj Case 1. Brenner tumor of the solid type. B, Higlier magniflcation of A.

Piff. 2. Fig. 3.

_ —Case 2. Cavitations within the epithelial strands of a Brenner nodule.
The lining consists of either a .thickened layer of indifferent polygonal cells or flat-
tened, cuboidal or cylindrical epithelium.

Eig._ 3.—Case 2. High power of one of the cavities in Fig. 2, showing high
cylindrical epithelium with basal nuclei. These cells and the cyst contents take a
positive mucicariiiine stain, indicating their mucinous nature.
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several corpora albicantia were evident. Near the liilus, there was a small oval-shaped

area which measured approximately 8 by 5 by 7 mm. Its outline was not sharply

demarcated from the surrounding stroma, and its color only slightly more yellow

white. It had a porous appearance, being studded by numerous small cystic areas

varying from pinpoint to 1.0 mm. in diameter, which on .section contained colloid

material.

The ovarian nodule on microscopic examination was found to be a Brenner tumor.

It differed from the olliers in that many vessels from the ovarian ligament were

interspersed between the epithelial strands. The latter were numerous and for the

most part cystic (Fig. 2). The contents of some of the larger cavitations included

degenerating cells. A few of the cavities were lined only by indifferent cells. Others

were partially or completely surrounded by a layer of cylindrical, cuboidal, or

fusiform cells. In one of the more solid portions of epithelium, a radial arrange-

ment of high cylindrical cells with basal nuclei could be seen about a central

pinpoint space. With van Gieson. and azocarmine stains, the condensation of

fibrous tissue about the epithelial islets was especially evident. Examination witli

the mucicarmine stain brought out the mucinous nature of the columnar cells and the

cy!3t contents (Fig. 3).

Case 3.—

A

forty-five-year-old woman, gravida v, para iii, was admitted

to the Gynecological Service of Dr. B. T. Prank in September, 1935. Her

Fig'. 4.—Case 3. Hemisected ovary. The well demarcated Brenner tumor 5s white
In color and resembles a flbroma.

menstrual history was normal aside from a four-month period of amenorrhea, im-

mediately preceding her admission. A diagnosis of large degenerating fibroids,

gra'vidity, and syphilis was made, and a supravaginal hysterectomy and bilateral

salpingo-oophorectomy were performed. Examination of the operative specimen.?

confirmed the clinical diagnosis. A corpus luteum of pregnancy was found within

the right ovary. The left ovary measured 4 by 2.5 by 1.25 cm. On section, between

one pole and the hilus, a well demarcated, yellow white, oval-shaped nodule was

found, wdiich stood out in contrast to the grayish ovarian parenchyma about

it (Pig. 4). It measured 7 by 5 by 9 mm. and appeared solid, but on serial section

many minute, pinliead-sized ca'vities 'wnre revealed. Microscopically, the con-

spicuous feature of this Brenner tumor w-as the numerous cystic dilatations lined

bj' flattened or cuboidal epithelium and containing pink staining, homogeneous sub-

stance. Within the narrow lamellae of connective tissue which separated the.se

cavities, small epithelial foci -were distributed (Pig. 6). One of the strands (Fig-

7) contained a cavity which was lined for the most part by large cylindrical cells

with basal nuclei and sharp inner margins. At one point of its border, the

cylindrical cells merged into the polygonal partially degenerated cells which made

up the rest of the epithelial strand. The transition from undifferentiated cells

into littoral, cylindrical epithelium seemed evident. The cysts which were so con-

spicuous in this case undoubtedly began as small ca'vitations and enlarged to finally

compress the surrounding cells to a single layer of flat or cuboidal epithelium.
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Case 4.—This case was described in. 1922 by Geist in a study of the liistogenesis

of ovarian tumors. It was classified at that time as a "tumor arising from

persistent embryonal structures." The patient was a woman of fifty-two years

who had complained of enlargement of the abdomen of several months’ duration.

F1&. 6.—Case 3. Several of the cavitations have expanded at the expense of the epithe-
lial structure in which they arise, leaving only a single layer of lining epithelium.

Fig. 6. Fig. 7.

Fig. 6.—Case 3. Typical islets of pavement-like epithelial cells in a connective tissue
matrix.

Pig. 7.—Case 3. Higher magnification of Fig. S, showing the transition from indiffer-
ent to cylindrical cells.

She had never been pregnant and had not menstruated since her twenty-fifth

year. Physical examination showed an abdominal mass extending to the umbilicus.

A laparotomy was done and a large ovarian tumor was found. A complete hysterec-

tomy was then performed. On gross examination it was seen that one ovary was
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the site of a rather large solid tumor, apparently a cellular neoplasm, which liisto-

logically proved to bo a typical adenocarcinoma. The other ovary w'as somewhat

enlarged and contained a dense white area, 3 cm. in diameter, at one pole opposite

the ovarian ligament. On reexamination this presented the typical features of a

Brenner tumor. Attention was drawn at that time to the fact that in the larger

cysts the lining epithelial elements were cuboidal, and in some instances approached

very closely the high cylindrical cells with basal nuclei which line the loculi of

pseudomucinous cysts of the ovary. It was suggested that the enlargement and

coalescence of cysts within the epithelial strands, lined by a varying tjpe of

epithelium apparently transformed from the polygonal cells, could well give rise to

the formation of the large pseudomucinous or serous cystomas of the ovary,

niSTOGENE.SIS

• The occasional presence in the suhseiusa oi‘ llie fallopian tube, me.so-

salpinx or ovarian ligament of i.solated, epithelial foci resembling a

single Brenner strand in all details lias long been recognized. Though

often found only on microscopic section, they may sometimes he grossly

recognized on close serutin}'- as minute 0.5 to 1.0 mm., -white or yellowish,

rather firm nodules or cysts directly beneath the serosa and movable

with it. Histologieallj^ they consist of pavement-like or polygonal,

eloselj^ X>acked cells with clear ej'stoplasm, deeply staining nuclei and

distinct nucleoli. Finely fibrillated connective tissue surrounds them.

Cystic degeneration may take place with the resultant formation of

cavities, lined by either manj^-layered, flattened, cuboidal or cylindrical

cells. The coagulated contents, often containing disintegrated cells, are

analogous to those found in the cysts of Brenner tumors.

The theory that these structures are precursors of the Brenner tumor

has been accepted by some authors. However, several objections have

been raised : namely, the extremely rave finding of these cellular foci

within the ovarian parenchyma of adults, and the failure of Brenner

tumors to develop within the mesosalpinx or about the fallopian tube.

Eecently Muller was able to correct the earlier impression concerning

the rarity of the “ paramalpighian nodules,” as he terms them, within

the adult ovary. In a series of 251 operative specimens, these lesions

were found about the adnexa in 12 per cent of the eases. In 2.8 per cent

they were discovered within the ovarian parenchyma, givuig an inci-

dence in the positive eases of 23.3 per cent for ovarian localization.

During the routine examination of an ovary removed at autopsy iu

the laboratories of the Mount Sinai Hospital in a sixty-three-year-old

woman who died of general arteriosclerosis and cachexia, a structure

was found within the cortex which consisted of a triangular area of

indifferent cells adjacent to two small cysts lined bj^ flattened or cuboidal

epithelium. This on serial section proved to be a single focus. Eeference

to Pig. 9 illustrates the striking re,semblance of its architecture to that

of the tumor depicted in Pig. 5.
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It is Meyer’s belief tliat the coelomic epithelium with its unusual potentiality

for abnormal differentiation gives rise in the course of embryonal development to

small groups of cells within the ovarian cortex which have been termed Walthard

cell nests. Tliese indifferent cell complexes, sometimes accompanied by mucous

epithelial cysts, were found by IValthard in the ovaries of the newborn and young

children. The same designation has been applied to the epithelial formations be-

neath the serosa of the tubes and mesosalpinx. Depending upon a stimulus which

is as yet unlmown (hormonal and nutritional influences have been suggested), these

special cell foci within the ovary may develop in several directions. If they retain

their indifferent character, they may give rise to solid Brenner tumors. If the

differentiation tends more in the direction of cyst formation the latter may pre-

dominate. Meyer contends that the Brenner tumor belongs genetically in the

Fig. 8. Fig. 9.

Fig^. 8.—Paramalpighian nodule occasionally found beneath the serosa of the
fallopian tube, mesosalpinx or ovarian ligament. Its similarity to the epithelial
strands of the Brenner tumor is evident.

,
Fig. 9.—^A single epithelial focus with adjacent cystic dilatations found in the ovarian

cortex of an adult.

series including the majority of serous cystomas, papillary cystadenomas with

partial fibrosis, the adenofibromas and mixed seromucinous tumors.

Plant holds that it is more probable that epithelial proliferation and transforma-

tion of the peritoneal lining may result in the formation of these cell nests.

MuUer believes that the paramalpighian nodules of the ovary are derived from
the original proliferations of the surface epithelium covering the asexual germinal

gland in the early embryonal stage. Some of the indifferent cells directly beneath

the surface remain dormant until under adequate stimulation they show their

potentiality for bud formation. B!e explains the occurrence of identical cellular

structures outside the ovary as follows: “The surface epithelium of the ovary and
the peritoneal covering of the mesosalpinx and tube are derived from the coelomic

epithelium in a single region, the ‘germinal zone.’ The tendency toward prolifera-

tion is not sharply limited to the coelomic epithelium covering the germinal gland
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but also extends to the mesothelium immediately about it. Wlien the latter is forced

back a little later by the early tubal outline to form its peritoneal surface, it carries

with it several raesothelial cells in the mesenchyme beneath it, which may under

stimulation give rise to epithelial structures. ’

'

The failure of Brenner tumors to develop within the tube or meso-

salpinx cannot he adequately explained at this time. One can only

speculate concerning the variations in circulation and nutrition, the

question of hormonal influence, and the deflnitely greater propensity on

the part of the ovary for tumor formation.

The histogenetie relationship of the Brenner epithelial structures to

the development of pseudomucinous ovarian cj’-sts has been mentioned.

A review of the various transition stages starting with the solid strands

of indifferent epithelial cells, followed by the development of cavities

without a distinct lining lajmr of cells, and ultimately by the formation

of cysts, partially surrounded by e5dindrical cells having a typical

pseuodmueinous appearance and taking a mueiearmine stain, makes this

possibility seem more likely. The final link in the chain is the large

pseudomucinous cystoma with a small Brenner tumor in its wall. It is

also possible that pseudomucinous cysts may develop directly from the

precursors of the Brenner tumor. It is not improbable, moreover, that

if all large pseudomucinous cystomas were carefully examined, small

Brenner nodules might be found in their walls in a higher percentage

of eases than has hitherto been reported. The frequent coincidental

occurrence, however, of pseudomucinous cysts and dermoids, and the

presence of small mucous cysts beneath the surface epithelium of the

ovaiy, suggest additional etiologic possibilities.

SUMMARY

The pathologic and clinical features of Brenner tumors are described.

Four eases are reported to illustrate microscopic variations. Attention

is drawn to the occasional tendency to confuse this neoplasm with the

folliculoma or granulosa cell tumor. The histology’- stronglj’’ suggests an

etiologic relationship between these tumors or their precursors and

pseudomucinous ovarian cysts. Careful examination of all ovarian

cystomas may reveal a more frequent occurrence of Brenner nodules

within their walls. The histogenesis of the Brenner tumors may on com-

parative histologic considerations be traced back, first, to a single epithe-

lial focus of similar structure, termed the paramalpighian nodule or

Walthard cell nest, and from there to the coelomie epithelium of the

developing embryo.
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BENIGN AND MALIGNANT POLYPS OP THE CERVIX UTERP

Clyde J. Geiger, B.S., M.D., Chicago, III.

(From the Gynecological Department of Loyola University School of Medicine

and Cooh County Eospital Tumor Clinic)

Cervical polyps occur most frequentlj'- after the menopause, al-

though they may appear earlier in life. The incidence of primary

carcinoma of a cervical polyp is very rare judging from the literature.

Among thirty-two cases seen at the Cook County Hospital Tumor Clinic,

one primary carcinoma was seen. As the clinical signs do not aid in

the diagnosis, microscopic examination becomes imperative.

The complete histories of the eases of mucous polyps of the cervix

from the Cook County Hospital Tumor Clinic have been studied. This

covers the period from January, 1932, through December, 1935. There

were 2,048 gjmecologic cases admitted to the clinic, of which 32 were

mucous polyps of the cervix. These cases were carefully analyzed as to

age incidence, parity, symptomatology, association with other lesions,

microscopic diagnosis, and treatment.

COOK COUNTY HOSPITAL TUMOR
AGE INCIDENCE NO.

CLINIC

%
SCHROEDER

NO. %
Under 20 years 0 0.0 1 1.4

20-30 years 1 3.1 2 2.9

30-40 years 7 21.8 14 30.0
40-50 years 12 37.5 32 45.7
50-60 years 6 18.7 18 25.7
60-70 years 5 15.6 2 2.8

70-80 years 1 3.1 1 1.4

Total cases 32
1 70

SUMMARY

The greatest number of patients ivero between the ages of forty and fifty

years. Eight patients or 25 per cent were under forty years of age. Twelve or

37.0 per cent were over fifty years of age.

•Read at a meeting of the Chicago Gynecological Society, February 21, 1936.
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The symptoms were leucorrhea, menorrhagia, and metrorrhagia. Fifteen or

46.8 per cent had leucorrhea, 3 or 9.3 per cent had menorrhagia, and 22 or 68.7

per cent had metrorrhagia. One patient did not have any symptoms.

The associated pathology in this group was cervicitis, prolapse, fibroids, retro-

version, and cystocele. Twenty or 62.5 per cent had cervicitis, 3 or 9.3 per cent had

PJg. 1.—H. & E. X8. Photomicrograph of polyp arising fi-om lower lip .(portio

vaginalis) of cervix uteri. The stroma is mostly fibrous and contains about six

glands, four of which have undergone cystic dilatation. The polyp is covered with
stratified squamous epithelium

; in places there is some thickening. The base is very
broad; 12x10 mm.

Pig. 2.—Case 10. H. & E. X31. Photomicrograph of benign mucous polyp
cervix uteri, composed of numerous racemose glands, lined with tall columnar mucous
secreting epithelium. The stroma is fibrous. The external surface Is lined with tan
columnar epithelium.

an associated prolapse, 2 or 6.2 per cent had a retroverted uterus, 1 or 3.1 per cent

liad fibroids of the uterus, and 1 or 3.1 per cent had a cystocele. There was 1 case

each of pregnancy, diabetes, syphilis, and an enlarged cystic ovary. Six patients

had no associated pathology.
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Of the 32 cervical polj'ps, 31 ^Yerc definitely benign and 1 was reported as

anaplastic epidermoid carcinoma. The following is the case report on Patient 14,

with an anaplastic epidermoid carcinoma of a cervical polyp:

Married, white woman, aged fifty years, entered the Clinic on July 21, 1934. She

was a multipara (para ii) and had had a normal menopause five years previously.

The present complaint was vaginal bleeding intermittently for the last three years.

In her history she states she was given local treatments about one year ago for an

eroded cervix. This helped to decrease the bleeding for about eight months, but

for the last four months bleeding had increased again. Vaginal examination showed

a small cervix with cervicitis and a small polj^i about 1% cm. in diameter

attached to the posterior lip of the cervix by a sliort pedicle. The polyp and

pedicle felt cpiite firm and bled readily when manipulated. The corpus and

Fig'. 3.—Case 23. H. & E. Stain X210. Photomicrograph showing- racemose cer-
vical glands of a cervical polyp exhibiting moderate metaplasia. Note conversion
from tall columnar epithelium to flat squamous epithelium and some atypical over-
growth with partial Ailing of the gland lumen.

Pig. 4.—Case 31. H. & E. X75. Photomicrograph of mucous cervical polyp
exhibiting extreme degrees of metaplasia. Notice dilated mucous glands in the left

and lower portions of picture. The centrally placed glands show a transition from
tali mucous secreting columnar epithelium to a flat squamous type with benign neo-
plasia. Some lumina are quite filled. The basement membranes are Intact. There
is moderate perlacinar round cell infiltration, and vascular dilatation and edema
of the stroma.

adnexa were negative. The poljT), including the pedicle, was removed with

a Jackson square jaw biting punch forceps. The microscopic examination

of a section through iiractically an entire cross-section of the poljq) showed

on one side a columnar cell covering and on the top and the opposite side stratified

squamous epithelium. The uppermost area with stratified epithelium, showed marked

irregularity with anaplastic proliferation, a brealdng through the basement mem-
brane and a heavy infiltration of the stroma by rapidly advancing anaplastic epider-

moid malignant cells. The greater part of the right half of the section was invaded

by solid malignant cell masses which invaded almost to the base of the pedicle at
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the bottom. Higher magnification revealed all the typical characteristics of malig-

nancy, including loss of polarity, hyperchromatism, mitoses, and variation in size

and shape of nuclei and cells. Bound cell infiltration was present in the stroma sur-

rounding the cell masses. These masses encroached upon the racemose glands lined by

the tall columnar mucous secreting epithelium. The treatment included the insertion

Fig-. 5.—Case 14. Photomlci'ograph of the cervical polyp arising from tlie portio

vaginalis exhibiting an ananlastic epidermoid carcinoma to the right half and at

the base. H. & B. Stain X3G.5.

Fig- G.—Case 14. Photomicrograph of square area outlined in Fig. 4 (XlflO)-
Aote anaplasia, and mitoses, hyperchromatism and giant malignant cells.

of 1,700 mg. element hr. of radium filtered with 2 mm. of brass into the cervical

canal in three divided doses at weekly intervals, total dosage 5,100 mg. element hr.

radium. At the present time there is no evidence of recurrence (seventeen months

later).



GEIGER: POLYPS OP CERVIX UTERI 469

COMMENT

This case is a primary eareinoma confined within a mucous polyp of

the portio vaginalis. It was covered with typical squamous epithelium

over the greater part of the surface. The cancer cells could he seen

invading the pedicle of the polj’p also.

Mucous polyps of the cervix including the pedicle should be removed

and subjected to microscopic examination because of the possibility of

malignant degeneration. In benign cervical poljqis, removal was fol-

lowed by cauterization of the cervix with the electric cauteiy, to pre-

vent recurrence and to clear up the associated cervicitis. The patient

should be told to watcli for bleeding and vaginal discharge and to return

at stated intervals for observation and follow-up. Polyps may recur or

arise in other places. If the polj^p is found to be a cancer, then irradia-

tion or radical panhj^sterectomy is indicated.

In the cases studied, the polyps were removed and the cervix cauter-

ized in 24 cases or 75 per cent. Vaginal hysterectomy Avas done in 3

eases or 9.3 per cent because of the associated prolapse of the uterus.

Radium was used in fiA’^e eases or 15.6 per cent.

• 4554 Broadavay

DISCUSSION

DE. HENEY SCHMITZ.—Polj'ps may assume peculiar cell formations. It may
be impossible to determine tlie primary origin of the cells or to render a definite

diagnosis, especially Avith .regard, to malignancy. . The terra "metaplasia” is often

applied to the reparation processes in inflamed polj’ps and cervices. The use of the

term metaplasia is confusing and it should be clear that the process of repair is not

metaplasia.

The differential. diagnosis betAveen inflammatory hj’perplasia and malignant hj-per-

plasia should not offer any difficulty. In inflammatory hyperplasia Ave have a diffuse

process involving a Avhole organ or tissue, and the cells are mature or true to tj’pe.

On the other hand, in malignant hyperplasia Ave have a circumscribed process from

an isolated group of cells, atypia of cells, and there is ahvays penetration of the

basement membrane. Long-continued irritation from A’arious causes may terminate

in inflammatory hj'perplasia in the polj’pus and the cells may finally become atj’pical.

We are dealing then AA’ith a transitional stage betAveen inflammatory and malignant

hyperplasia, often called precancerous. It may not be true that all precancerous

stages pass on into true carcinoma, but clinical experience shoAvs that true car-

cinoma folloAA’s as a rule.

DE. CHAELES E. GALLOWAY.—^This subject brings up the question of early

diagnosis of malignancy, especially of the cervix. We knoAv hoAv to diagnose a

carcinoma that is as big as a pea, but the question comes up, is that of an early car-

cinoma. We should aU try to use the microscope because in the near future early

malignancy may be diagnosed by this means almost entirely. Our teclinicians

should make better sections and tissue preparations, especially in the operating room.

Tissues must be fixed properly and sectioned properly because it is under high poAver

that the diagnosis of early carcinoma is going to be made.

Another aspect of Avhicli Ave knoAV little is the time element in cases of malig-

nancy, especially of the cerA’ix. There is some eAudence to sIioaa' that tissue can

resemble carcinoma and lie dormant for a period of years and still not affect the

individual.



INDICATIONS POE CONTEACEPTION FEOM THE POINT OP

VIEW OP THE OBSTETRICIAN AND GYNECOLOGIST*'

Thaddeus L. ]\Iontgomeky, M.D., Philadelphia, Pa.

The path of the pioneer in obstetric practice has not always been

smooth. Apropos of this observation, the late Barton Cooke Hirst

remarked, “We need but recall the fate of Dr. Wertt of Hamburg

who in 1522 put on the dress of a woman to attend and study a case

of labor, and who was burned ahve for his pains; or that of Dr.

Willoughby, one hundred j^ai’s later, who assisted his daughter, a mid-

wife, in a difficult labor, and was obliged to crawl into the darkened

room on hands and Imees.”

Prom such statements of medical history it appears that the attempt

of the curious to learn more of the secrets of maternity is not always

smiled upon, nor the application of medical science to midwifery

openly welcomed. Our rugged forebears are perhaps to be thanked

not only for their scientific contributions but also for the fact that we

are alive, and today do not conduct labor beneath a sheet, or with

darkened glasses.

It is unnecessary to turn back four hundred years to note improve-

ment in attitude of medical profession and laity toward the solution

of unsettled problems. Within the memory of this author, physicians

of presumably scientific inclination, gathered together to exchange views

upon subjects professional, have given vent to such violence of argument

that the meetings ended in the unlimbering of animosities and exchange

of epithets.

The Obstetrical Society of Philadelphia, and intellectual progress

in general, are to be commended that upon this second day of January,

1936, our members can meet together and discuss in quiet and unim-

passioned fashion a controversial topic.

That contraception is a controversial subject of the day few will

deny, for the contention betiveen opponents and proponents wages

hotly. I must confess that I am so impressed with arguments in support

and points in antagonism, and so influenced by personal observation

of various types of patient, that my ovm views on the subject are singu-

larly unsettled. I can do little more than present to you the difficulties

of decision wliich arise in daily practice. To this end I shall cleave to

•Read as a part of a symposium, before the Obstetrical Society of Pliiladelphla,
January 2, 193G.

470



MONTGOMERY: INDICATIONS FOR CONTRACEPTION 471

that phase of the subject which has been assigned and avoid becoming

involved in the social and economic problems which are so closely

related.

Two points are to be clarified before proceeding further. First,

contraiy to the impression which may be given by the wording of this

program, the autiior in no way undertakes to represent in his beliefs

the general opinion of the medical profession. To presume to do so

would be an unwarranted assumption of authority and a failure to

recognize the wide differences of opinion which exist among obstetricians

and gjmecologists. Second, the opinions expressed here do not rep-

resent the attitude of any department or hospital with which he is

associated. The views are his own.

It is generally conceded that in the presence of tuberculosis, heart

disease, chronic nephritis, previous cesarean section, and certain other

subacute and chronic ailments, the occurrence of pregnancy is additional

menace to the patient’s health, and that some method of avoiding or

limiting offspring is desirable. However, the experienced obstetrician

recognizes that the universal application of such policy is a mistake, and

that the establishment of rigid rules of conduct even in these more

frank medical indications is impossible.

He has seen too many instances in which an arrested pulmonary

infection has, under careful supemdsion, withstood the test of preg-

nancy and the puerperium, has noted many a defective heart which

has tolerated several pregnancies and carried its oAvner to an advanced

age. Even in the presence of elevated blood pressure and apparent

renal impairment, he has noted patients who enjoyed a high state of

health during pregnancy and were left with no added renal damage.

On the basis of these observations, the obstetrician puts aside gen-

eralities, views each of his patients as an individual problem, and has

small countenance for the policy of applying contraceptive measures

merely upon the name of chronic disease.

On the other hand, if he follows this method of study to its complete

application, that same obstetrician will meet with other women, a

suiwey of whose disabilities will convince him that the occurrence, the

continuation, or the repetition of pregnancy is a menace to health and

life. Under such circumstances it is his place to consider carefully

the duty to his patient.

It is in this group of clearly defined medical indication that the

arguments for contraception make their strongest appeal. What seems

more in keeping with the spirit of modem medicine than to prevent or

circumnavigate ill health and death? Such an argument would be

unanswerable—^if the present methods of contraception were uni-

formerly successful. In those very cases where avoidance of pregnancy
is most to be desired, the methods frequently fail. Perhaps the failures
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which we encounter in obstetrics give us a false impression of their

frequency. Perhaps those failures arc the effect of human frailty and

are not to be attributed to faults in the method itself. Nevertheless, I

am convinced by conversation with patients and physicians that many

of the present methods of contraceptive technic are esthetieally dis-

tasteful, and therefore not long continued with, and that, for the lower

classes at least, they are practicallj’- impossible. The net result is that

contraception proves an uncertain deterrent in the most urgent of indi-

cations.

In common v/ith a considerable body of obstetricians, I believe that

where permanent avoidance of pregnancy is necessarj'- for medical rea-

sons, the carefully controlled operation of abdominal hysterotomy and

sterilization, performed during pregnancy or at term, as the conditions

may direct, is the procedure of choice. Where only temporary avoid-

ance of pregnancy is needed, the practice of contraception has a place,

and under these circumstances should become more and more useful as

the methods improve in effectiveness and ease of application.

, At the present time there is a growing demand to extend the field

of contraceptive practice, a demand which is growing among w'omcii

themselves; and not only among those who have had repeated preg-

nancies, but -women -who ivoi’k and wish to avoid childbirth tem-

porarily or permanently, young married wmmen -who desire, for

economic or other reasons, to avoid childbearing during the first year

or two of marital life, women ivho w-ish to full}’’ regain healtli

before undertaking further pregnancj’-, and others who ivish to

space their pregnancies according to a preconceived plan. All such

requests reduced to their final analysis are an expression of w'oman-

kind’s desire to exercise control of her environment, to regulate a

function which in the past has regulated her, to eliminate the feared

and the haphazard, and substitute the wmleome and the planned.

Whether such ideas are practical, scientifically founded, spiritually

correct, economically sound, and socially to be sustained seems to play

little part in the ever growing demand for contraceptive Iniowledge.

What obstetrician is not each day implored by his puerperal patients

to prescribe some dependable method of avoiding pregnancy until the

patient “is on her feet again,” “has replenished her financial stores,”

or “has time to enjoy her family.” He is indeed a cold individual

who has no sympathy for the vieA^qioint of such patients, particularly

those Avho have been under his care for many months, and w’ho noAV

turn to him as their confidant, advisor in health, and truest friend.

Nonmedieal as many of these .situations appear, the law' makes little

attempt to interfere Avith this personal relationship of patient and

physician, at least in private practice, and the doctor is left to folloAV

the dictates of his own conscience in prescribing, or Avithholding. Be-

fore long and before he realizes it, he is soon thrust into the position



MONO^GOMERT ; INDICATIONS FOR CONTRACEPTION 473

of arbiter of cliildbirtli, saying to this woman, tliou sbalt have none,

to that, thou shalt have one, and to another, thou shalt have many.

I am highly of the opinion that the medical profession was never

intended to assume this responsibility nor that any individual physician

desires to bear it. However, since there is no other individual or hoard

which can assume this task, and inasmuch as there appears little pos-

sibility in our present disordered .existence of one being agreed upon,

the physician will continue to he thrust in this unique position, to be

ridiculed by some and praised by others for doing that which his con-

science dictates.

It is not my place in this dissertation to go into the question of con-

traception as an economic panacea, or as a method of curbing the

reproduction of undesirables. Already I have extended the considera-

tion of indications far beyond the field which is acceptable to many of

you. Suffice to say that sociologists and anthropologists are becoming

alarmed, and not without reason, over the drifts of population growth

and the failure of the more intellectual classes to reproduce themselves.

These same authorities condemn the practice of contraception as an

instrument of still further class imbalance, finding the method unsuc-

cessful where most needed and too successful where least indicated.

The implications of these findings, while not of direct bearing upon

the science of medicine, are of interest and importance to any group

of scientific men. This subject is too large to enter upon at this time,

but there is one observation that I wish to leave with you. The people

of the United States are not easily brought under prohibitions, as wit-

ness our recent experience with the liquor traffic; they, like all people

however, are susceptible to suggestion. Instead of expending our ener-

gies upon the legal restriction of contraceptive practices, would it not

be more effective, and is the time not ripe for a carefully laid campaign

of propaganda setting forth the permanent joys of motherhood, the

lasting pleasures of family life and of children, designed to encourage

further reproduction by creating greater deductions in income tax and

by making grants to worthy families? Many would he led xulw cannot

he driven.

If there are any conclusions to be reached from this rambling dis-

course, they may be set domi as follows

;

1. The present technic of contraception is an unesthetic, unreliable

method of avoiding pregnancy. Its successful practice should be limited

to temporary ailments.

2. Under indications of a serious and permanent nature, such pro-

cedures as hysterotomy and sterilization are more dependable and are

to be preferred.

3. A demand for the extension of contraceptive practices is growing
among the female population and brealring all bonds of church and
state.
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4. There is a disposition at present to leave this problem, in the case

of the individual patient, in the hands of the ohstetrieian, placing him

in a unique and difficult position.

5. Certain socially minded and economically concerned groups pro-

pose contraception as a panacea for the problem of the poor. Tins

proposal calls for critical inspection on the part of scientific men, and

the physician should take appropriate interest in the correct solution,

6. Too much is expected of the practice of contraception as an instru-

ment of racial betterment. Properly conducted propaganda designed

to elevate the position of motherhood and extol the pleasures of family

life will do more to increase reproduction in tlie upper classes.

1930 Chestnut Street.

NOTES ON THE USE OP THE EECENTLY INTRODUCED

ERGOT ALKALOIDS IN THE PUERPERIUM

, M, G. DerBruckb, M.D., Brooklyn, N. Y.

(From, the Department of Ohstetrics, Coney Island Hospital.)

T PIIS report adds an additional 218 cases in wliicli ergotaraine tartrate was admin-

istered in the puerperium, bringing the total to 618 to treated, and 116 who were

given ' ‘ ergoklonin, ’
' a liquid preparation of ergot claimed to contain the ergostetrine

of Thompson. Ergostetrine, the active principle of ''ergoklonin,” is apparently

identical with the ergometrine of Dudley and Moir. Although 33 other parturients

were given ergotrate (the ergotocin of Kliarasch, Legault, Davis and Adair), the

number so treated is too small from w'hich to draw any definite conclusions.

Ergotocin is marketed in tablet form, each tablet containing 1/320 gr. of the

alkaloid. The dose employed in our series wms 1/640 gr., repeated four times daily,

for three successive days. Unfortunately, ergotocin is not stable in solution, so

tliat its use as a puerperal prophylactic, other than the immediate control of

bleeding, is precluded. It does seem reasonable to say, that wdien ergotocin can

be had in stable solution or in smaller tablets, we may liave a satisfactory puerperal,

prophylactic agent.

The use of the various ergot alkaloids here described is primarily to obtain

tonic contraction of the uterus, the early emptying of the uterine canal, the

inliibition of the propagation of saprophytes, and the control of puerperal morbidity

rather than to control postpartal hemorrhage. It is not the speed of action nor the

intensity that is desired, although these are commendable attributes, but the per-

sistence and tonicity produced and maintained. This is why the individual dose used

has always been less than the one customarily prescribed.

ERGOTAMINE TARTRATE

As heretofore, 1 c.c. of ergotamine tartrate was administered, hypodermically,

immediately after the expulsion of the placenta, and thereafter, 6 minims every

four hours for 5 doses daily on the ensuing three days, orally. Among the 218 so

treated, there were 95 primiparous and 123 multiparous women, including three sets

of twins. 190 were in the occipitoanterior and 17 in the occipitoposterior position.

There were 9 breech, 1 transverse, 1 brow, and in 3 the position wms undetermined.

SLx infants were delivered with low forceps and 5 with raidforceps. There were
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one version and extraction, one breeeli extraction, and one bag induction. The

placenta was removed manually twice. The operative incidence rose to 8.5 per cent.

Approximately 29 per cent of the babies weighed between 3600 and 5400 gm.

Involution.—^Again in this series as in the larger group, the uniformly small

size of the uterus was quite apparent. The average height on first day was 12.62

cm., the extremes were 6 and 17 cm. Thereafter involution progressed steadily.

On the tenth day the average height of the fundus of the uterus was a little over

1.8 cm. (Fig. 1).

Lochia .—In no case was the lochia noted as being profuse in amount, while in

3 it was absent. In 147 or 67 per cent it was moderate in quantity while in 30

per cent it was scant. The character of the lochia followed a similar parallel. In
61 or 28 per cent it was noted as rubra. In 129 or 59 per cent it was serous,

while in 26 or 12 per cent it was colorless.

In 6 cases or 2.7 per cent the lochia was foul. It is not unreasonable to sup-
pose that the fertile soil so necessary for the development of the saprophyte is

reduced to an absolute minimum. A 28 per cent lochia rubra, likewise, shows a
fair control of the bleeding elements.

Temperature .—^With involution progressing satisfactorily, and an absence of
saprophytic invasion, it should follow, barring any nonobstetric infection, that
few, if any parturients should have any fever. We have again elected to use the
same three standards as heretofore, the American, British, and DeLee’s. Our im-
corrected morbidity rose slightly, but the operative incidence had also risen.
Among the 10 febrile patients, there were one with bilateral hydronephrosis and
hydroureters, one with acute cystitis, two -with acute mastitis, three with sapremia,
and three with acute endometritis, one of whom had an infected, episiotomy wound.

If we subtract the first four cases, the corrected morbidity is 2.75 per cent.
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ERGOKLONIN

For some reason/ ive have not liad the success with ergoklonin that we had iioped.

One liundred and sixteen parturients were given this alkaloid. Tliey received two

drachms immediately upon the delivery of the placenta and one-half draclim four

times daily, on the succeeding three da3’’s.

' There were 118 babies born, including two sets of twins : 104 w'ere in occipito-

anterior position; 6, oecipitoposterior; 5, hrcech; and in 3, the position was un-

determined.

DAYS POSTPARTUM

Flff. 2.

Tlic operative incidence was 8.6 per cent, 6 were delivered with low forceps, one

midforceps, one axis traction, and one had a bag induction.

Over 29 per cent of the babies weighed more than 3600 gm. (Table I).

Involuiion. Involution proceeded quite satisfactorily. By the tenth day Ihc

lundus of tlie uterus was just palpable behind the symphysis pubis (Fig. 2).

greatest comparative discrepancy was in the first few days of the puerperiuzn.

The 'average involution for the first day was 2.5 cm. The ergoklonin must he

credited with this marked contractile power, inasmuch as neither in the ergotamine

tartrate group nor in the few cases receiving ergotrate did there appear so marked

a first-day involution.
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Table I. Birth Weight

WEIGHT IN
GM.

ERGOTAMINE TARTRATE
PER CENT

ERGOKLONIN
PER CENT

Under 2,250 1.6 5.3

2,250-3,600 69.13 65.48

3,600-4,050 19.42 22.12

4,050-4,500 8.57 7.08

4,500-5,400 1.00

Table II. Morbidity in 218 Cases

AMERICAN
STANDARD*

BRITISH MED.
ASSOCIATION
ADDITIONAL

1

DE LEE STANDARD

TOTxVLFIRST DxVY ONLY
ADDITIONAL

ONE DAY OTHER
THAN FIRST
ADDITIONAL

NO.
PER
CENT NO.

PER
CENT NO.

PER
CENT NO.

PER
CENT NO.

PER
CENT

10 4.5 3 1.83 10 4.5 29 13.3 52 24.1

‘Corrected morbidity according to American standard was 2.75 per cent.

However, a new factor made its appearance. Over 65 per cent of these women
liad pain, varying in intensity from mild to severe, and limited to the duration of

the administration of ergoklonin. All this would seem to imply that the dose,

one-half drachm, four times daily, was too large. Further evidence of perhaps

a too tonioally contracted uterus appeared in the lochia.

LocMa .—^At the time of discharge from the hospital, the lochia was moderate

in 87 or 75 per cent, scant in 16.5 per cent and absent in 7 per cent. It was

colorless in 5.8 per cent, serous in 58.5 per cent and red in 26.5 per cent. Tliat a

too forceful contraction was being obtained was apparent by the unusual number

of foul locliia discharges, 26 or 22.4 per cent. Within a short while after the

cessation of the administration of this alkaloid the foul lochias cleared.

TeiwperaUire .—Among the 12 febrile patients, there was one with pyelitis, one

with an iscliiorectal abscess, one had had a postpartum hemorrhage, one with an in-

fected episiotomy wound, six with sapremia, and two with acute endometritis.

This is an uncorrected morbidity of over 10 per cent. If the first two are eliminated

the morbidity is still high, S.5 per cent. It is noteworthy that the sapremias make
up 60 per cent of the morbidity.

Table III. Ergoklonin IMorbidity

AMERICAN
STANDARD*

1

B. M. A.

STANDARD
ADDITIONAL

1

DE LEE STxVNDAKD

total
FIRST DAY

ONLVT
ADDITIONAL

ONT: day OTHER
TH.\N FIRST
xVDDITIONAL

NO.
PER
CENT NO.

PER
CENT NO.

PER
CENT NO.

PER
CENT NO.

PER
CENT

12 10.34 4 3.44 5 4.31 19 16.4 40 34.49

‘Corrected morbidity according to the American standard was 8.5%.

To those of us who watched tliese patients from day to day, it was apparent
that the too tonic action of this oxytocic accounted for the large number of sapremic
temperatures. It does appear, however, that in smaller amounts in like or at greater
intervals far better results may be obtained.
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DISCUSSION

The administration of ergotamine tartrate in over 200 patients in the current

series fully substantiates our previous findings.i That the morbidity rose only

0.5 per cent, despite a doubled operative incidence, from 4.25 per cent to 8.5

per cent, lends strong support to the feeling that a suitable oxytocic should be used

in the lying-in period. The absence of pain and foul lochia in these patients

bespeaks the absence of undue tonic contractions of the uterus.

Regrettably, the results with ergoklonin were not as satisfactory. Although the

involution of the uterus was all that could be desired, too many had two annoy-

ing symptoms, pain and foul lochia.

Our experience with ergotrate (ergotocin) is quite meager, being limited to a few

more than 30 patients. These showed an equally rapid involution, a larger percen-

age of scanty lochial discharge, 26 out of 33, and only one had a foul lochia.

Dr. DeLee2 in a personal communication, writes, ''Many years ago, over forty,

my preceptor used to give ergot regularly, after every delivery. However, with tlie

improvement of our methods of asepsis, we found it was not necessary and gave

it up.

"Latterly, with the increase of the dangers of infection incident to childbirth in

general hospitals, where the maternity wards are not as well isolated as they might

be, perhaps we ought to resume this ancient practice."

With the essence cf this I wholeheartedly agree. However, we cannot fail to

note that our morbidity rose only one-half of 1 per cent, while the operative in-

cidence increased 100 per cent.
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Lyon, D. M.: Mandelic Acid in the Treatment of Urinary Infections, Brit. M. J-

2: 1096, 1935.

The ketogenic diet treatment of urinary infections introduced by Clark and Helm-

holtz has proved efficacious. Its bacteriostatic power is convincing, but a practical

difficulty arises in carrjdng it out. It entails rigid skilled dietetic supermsion, is

nauseating and expensive. It owes its bacteriostatic power to the presence of ^-hy-

droxj'butyric acid in the urine of patients under a ketogenic diet treatment. No

effect is produced on urinary infection bj' the oral administration of this acid, since it

becomes completely' oxidized before reaching the urine.

Attempts have been made to find a nontoxic acid which would exert a similar

bacteriostatic effect but which would not be oxidized when given orally and which

would be excreted unchanged in the urine. Rosenheim claims mandelic acid fulfills

these requirements. He administered 12 gm. daily' in divided doses. The urine is

rendered strongly acid by' ammonium cliloride gr. 10 x 6. It forms an effective sub-

stitute for the ketogenic diet treatment.

The author reports 16 cases in 13 of which the treatment was successful in steri-

lizing the urine fairly' rapidly'. The series comprised male and female patients having

diverse organisms and chronic infections of the urinary tract. This treatment is

contraindicated in patients showing renal impairment due to the deleterious effects

of acids on the kidney' function in such individuals. In all other cases of severe

chronic urinary' infections it is a simple and practical therapeutic advance.

r. L. Adaik and S. a. Pearl.



PREMATURE SEPARATION OF THE PLACENTA

Louis Rudolph, M.S., M.D., F.A.C.S., Chicago, III.

(From the Department of Obstetrics, Loyola University School of Medicine)

Accidental uterine hemorrhage of Rigby,^ or ablatio placentae of

‘ Hohnes,^ or abruptio placentae of DeLee^ is defined in the stand-

ard textbooks of obstetrics^''* as uterine hemorrhage from a premature

separation of a normally implanted placenta. The case reported and

other experiences of the author have suggested that this condition

should be defined as uterine hemorrhage from a premature separation

of the placenta, irrespective of its attachment to either the upper or

the lower uterine segment. On the basis of the underlying pathologic

and the physiologic changes, I suggest a clinical classification of the

contractive and the retractive types.

CASE REPORT

Mrs. J. B., aged twenty-si.\ years, colored, gravida x, and para vii. The family

and personal history were of no importance. The patient had had no prenatal

care. The last menstrual ])eriod was probably in February, 1934. The patient

was admitted to the Obstetrical Service of the Cook County Hospital on Sept.

30, 1934, at 1:25 p.ji., on account of a sudden sharp abdominal pain lasting for

about five minutes which was followed by a moderate degree of vaginal bleeding

that occurred at 10 a.m. A moderate degree of vaginal bleeding was present when

the patient was admitted to the hospital. The patient had felt fetal movements

the evening before, but no fetal movements since 10 a.m. She had been in good

health until the above attack.

Physical Examination.—A well-nourished, obese, and well-developed colored

female who did not appear ill. Temperature 98°, pulse 72, and respirations 18.

Blood pressure 185/130. The uterus was the size of a full-terra pregnancy, firm,

and yet of a doughj’- consistency, and not tender. The fetus could not be palpated.

No fetal heart tones could be heard. The maternal pulse was regular and of good

quality. No signs or symptoms of hemmorrhage or shock.

Vaginal Examination.—The cervix was lacerated; the cervical canal admitted

one finger; -no etfacement, but e\'idenco of blood in the cervical canal. The bag
of waters was intact through which the fetal head could be palpated, although the

station of the presenting part was minus four. No placental tissue palpable.

Laboratory Findings.—^Urine: Albumin was plus three with negative microscopic

findings. Sugar was negative. Albumin Avas negative from October 7 to the date

of the patient’s discharge from the hospital. On October 12, trventy to thirty

Avhite blood cells were found per field under Ioav power. The Kahn test Avas nega-

tive. White blood count Avas 17,500 per c.c. on October 9. Vaginal smear was
positive for the gonococcus.

Diagnosis.—Cephalic presentation, revealed accidental hemorrhage of the re-

tractive type. Dead fetus.

Treatment.—A laparotomy Avas performed at 7:30 P.M. under ether anesthesia.

The abdomen was opened by a median inframnbilical incision. The uterus was

479
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apparently at term, firm, although doughy. Throughout the uterus were seen irregu-

lar purplish streaks. The uterus was twisted about 40 degrees to the left. A

moderate amount of a serous exudate was jn’esent in the abdominal cavity. Tlic

torsion of the uterus was easily corrected, and it was incised in the midline high on

the anterior uterine wall. No bleeding Avas present; and the Avails were markedly

thickened to about 4 cm., AA’hich tliickncss extended doAvn to the uterovesical junc-

tion. The uterine cavity presented clotted blood, but no evidence of fresh blood.

The fetus Avas delivered by breecli extraction. The umbilicus Avas clamped and

cut. It Avas obsei-A'cd that the uterus did not contract and retract as is usually seen

during the performance of cesarean section. The hysterotomy Avound Avas im-

mediately brought together and clamped Avith a fcAV Allis forceps. A routine supra-

vaginal hysterectomy Avas performed.

Fiff. 1.—The specimen AA-as bisected on the posterior uterine AA'all. I is

posterior uterine AA-all, II is the right posterior uterine Avail. On the left
noted the fully attached placenta. On the right side the placenta is completely
tached from the uterine wall with clotted blood betAveen it and the uterine wall,
IS the section removed from the left posterior uterine wall for histolo&ic examination.

Pathology .—The specimen AA’as immediately fixed in Kaiserling’s solution, and

later in a formalin solution. The specimen is a supravaginal amputated gravid

uterus, measuring 15 by 14 by 9 cm. On the anterior surface near the right border,

there Avas an incision measuring 90 mm. in length. Tlie edges Avere gaping and

slanting doAvnAvard. Tlie greatest tliickness of the uterine Avail Avas found at the

placental site Avhich measured 5.1 mm. The serosa of the formalin fixed specimen

Avas gray Avitli many hemorrliagic areas. Many ragged pieces of a Avhite membrane

and of a broAA-n lieniorrhagic tissue Avere iirotniding from the endometrial cavity.

Tiie placenta Avas attached mainly to the anterior uterine Avail and extended on the

left side to tlie posterior uterine Avail. The placenta was attached to the left upper

and lower portion of the uteru.s. It was separated from the right upper and
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lower portion of tlie uterus on tlic anterior and posterior uterine walls. Many
blood clots were present between the detached placenta and the uterine wall. The

location of the placenta was that 'of a placenta previa luarginalis (Fig. 1).

Histologic Examination.—

X

section was removed from the left lower portion

of the posterior uterine wall and its attached idacenta to determine whether the

placenta was attached or had slipped doum. from the upper uterine segment. It

showed the placenta attached to the left lower portion of the posterior uterine wall.

The postoperative course was uneventful, except for a moderate degree of tem-

perature until October 21. The abdomen was normal throughout. The temperature

appeared to be due to a mild pyelitis. The patient was discharged from the hos-

pital on the twenty-eigJit postoperative day.

The case reported from an anatomic standpoint demonstrates a pla-

centa previa marginalis and an accidental uterine hemorrhage of the

Couvelaire type. The author has had a number of experiences with

accidental uterine hemorrhage in which cesarean section, with and with-

out hysterectomy, was the indication in which it appeared that the

placenta was probably attached in part to the lower uterine segment,

but on account of the rapid separation of the placenta this feature

could not be anatomically demonstrated.

The history and the clinical signs and symptoms led to the diagnosis

of accidental uterine hemorrhage, although placenta previa lateralis

was seriously considered. The outstanding feature in this case is the

normal pulse and the abdominal findings which have been a common
observation; the abnormal degree of thickening of the upper and the

lower uterine segments in spite of the fact that labor had not, as yet,

set in and the cervix had not undergone any degree of effacement or

dilatation.

The literature characterizes the consistency of the uterus as ligneous

or boardlike in accidental uterine hemorrhage. I have seen a sufficient

number of these cases in which the consistency of the uterus could not

be described as being ligneous. The clinical course of this type of

obstetric complication has led me to adopt the classification of the

contractive and the retractive types which is based on the underljdng

physiologic uterine changes.

The contractive type is characterized bj’^ a sudden onset of abdominal

pain -with early signs and symptoms of shock, evidence of marked and
progressive anemia, and a ligneous uterus. On exploration the uterus

is found in a marked tetanic state or ligneous uterine walls thickened

to about 2 cm., and intrauterine examination discloses the presence of

dark clotted and fresh blood. During the hysterotomy incision the

uterine walls bleed freely. The physiologic sequence consists of a sud-

den abruption of the placenta from its attachment, complete or par-

tial, and a compensator^'' contraction with a slight degree of retraction

in the attempt to arrest bleeding from the placental site. The uterus

remains in a state of isometric contraction, but OAvning to insufficient

retraction of the placental site the maternal sinuses remain open, which
permits bleeding into the uterine cavity to continue. This bleeding
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continues until sufficient blood has flowed into the uterine cavity to

lower the general vascular pressure. When the intrauterine pressure

equals the lowered general vascular pressure, tlie uterine liemorrliage

is arrested, but the patient is severely bled out. The shock is due to

the trauma induced by the uterine tetany plus the distention of the

uterus by the intrauterine hemorrhage; and if a toxemia of pregnancy

is present, this constitutional state and tlie continued intrauterine bleed-

ing cause a gradually increasing state of shock.

The retractive type is characterized by a more or less sudden onset of

abdominal pain
;
the uterus may enlai’ge somewhat, is firm but of a doughy

consistency
;
the anemia may be slight or absent, but there is no evidence

of shock. The pulse is usually of normal or slight^ increased rate and

of good quality. With a slight revealed uterine bleeding, the differen-

tial diagnosis is between placenta previa and accidental uterine hemor-

rhage. The physiologic sequence consists of a more or less sudden

abruption of the placenta from its attachment, complete or partial,

followed bj’^ a rapid and marked retraction of the upper and the lower

uterine segments in the attempt to arrest the bleeding from the placental

site. After a varying degree of intrauterine bleeding tlie placental site

undergoes sufficient retraction to completely close the maternal sinuses

and arrest the bleeding; and then the uterus remains in a state of

isometric contraction.

Retraction is a physiologic phenomenon found only in the uterus

during parturition. It consists of a certain degree of permanent

shortening of the muscle fibers of the upper uterine segment during a

uterine contraction.^'* Duncan^^ stated that retraction is the specific

property of the uterine musculature, and is independent of the phase

of a uterine contraction. In elective cesarean section, before the onset

of labor, we Imow that retraction manifests itself in the upper uteiine

segment immediately as the fetus is being extracted. We note during

the incision of the upper uterine segment that bleeding from the uterine

wall is quite active, but as soon as the fetus is extracted, the uterine

walls thicken and the bleeding is more or less arrested, which phe-

nomenon is due to the property of retraction. In the dog the rate of

retraction of the ampullae is governed wholly by the rate in which

the fetus is removed. That is, in the dog not yet in labor, if a laparot-

omy is performed and by hysterotomy a fetus is removed from an

ampullae, the retraction immediately takes place. On the basis of

clinical experience mth the human being and clinical and experimental

experience w’ith labor in the lower animals, I am of the opinion that

the physiology of the retraction of the uterine musculature is independ-

ent of the phase of contraction of a uterine contraction. During labor

the physiology of the uterus relative to the phases of contraction and

retraction is usually coordinated. In utei’ine dysfunction the upper
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and lower nterine segments may inidergo abnormal s5mchronous retrac-

tion which will lead to a functional dystocia, but rupture of the uterus

will not result.

The normal retraction of the uterus takes place during the first

stage of labor and is manifested in the upper uterine segment, while

the lower uterine segment undergoes some stretching or thinning which

is referred to as the law of x)olai*ity. Dnring the second stage of the

labor the upper uterine segment undergoes further retraction or thick-

ening while the lower uterine segment holds or undergoes some slight

stretching or thinning until the ovoid is expelled. During the third

stage of labor, w^e have the following changes: Immediately after the

expulsion of the ovoid the uterus may temporarily relax with an arrest

in the mechanism of placental separation, or, immediately with the

expulsion of the ovoid the upper uterine segment undergoes excessive

contraction and retraction, particularly the placental site, which is dem-

onstrated during the performance of cesarean section with the result

that the chorionic villi are separated from the placental site, followed by

the formation of a retroplaeental hematoma which aids in the separation

of the placenta from the placental site. After the placental separation

the upper uterine segment undergoes further contraction and retraction,

and with a synchronous contraction of the lower uterine segment, with

or without the aid of intraabdominal pressure, the placenta is expelled

from the uterovaginal canal. After the expulsion of the placenta the

placental site undergoes excessive retraction which keeps the maternal

sinuses closed and so permits thrombosis and organization to take place.

The lower uterine segment immediately after the placental expulsion is

usually found in a fiaceid state, but the upper uterine segment main-

tains its state of retraction.

In the above instances the law of polarity may be disturbed by a

temporary contraction of a transverse segment of the uterus with an

incoordination of the uterus above and below the zone of constriction

as is seen in eases of constriction ring dystocia.^- In the retractive

type of accidental uterine hemorrhage, we may find retraction talcing

place only in the upper uterine segment, particularly at the placental

site; or it maj’" involve synchronously the upper and lower uterine

segments as is demonstrated in the reported case. The clinical impor-

tance of this pathologic physiology of the uterus during pregnancy and

labor will be demonstrated in a paper on the lower uterine segment.

The case reported brings up a very important etiologic factor as to

what brought about the acute onset, the accidental uterine hemorrhage

or the placenta previa. The specimen shows a uteroplacental apoplexy

of Couvelaire and a partial separation of the placenta from the upper
and lower uterine segments. It is seen that the placenta is mainly

separated from the right upper and lower portion of the uterus. The
station of the presenting part was minus four or high wliich in itself
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speaks for a placenta previa, because I have observed for many years

that in placenta previa the station of the presenting part is always

high at the onset of the bleeding. I have never found the presenting

part low in the pelvic cavity in cases of placenta previa.

The lower uterine segment is gradually elongated during pregnancy,

and during the last month of pregnancy there is either a gradual or

a sudden abrupt elongation of the loAver uterine segment which is

loiown as the phenomenon of “lightening” or the final physiologic

phase of the preparation of the uterus for parturition.^^ During any

phase of the elongation of the lower uterine segment the solid placenta

in part is separated from the lower uterine segment -which is the mech-

anism of bleeding in placenta previa. I believe that in this ease the

“toxemia of pregnanej’'” was of a chronic form and the placenta previa

was the active cause of the onset of the signs and symptoms and was

followed by a premature separation of the placenta from the right

upper portion of the uterus. Yet, in retrospect -with the clinical and

pathologic findings I am inclined to believe that the diagnosis should

be placenta previa marginalis complicated by a chronic form of acci-

dental uterine hemorrhage.

The classification of accidental uterine hemorrhage in the contractive

and retractive types is of clinical value in the diagnosis and manage-

ment. In the contractive type, on account of the underl3dng- physiologic

changes, the indication must be of a radical nature in order to empty

the uterus of its contents in order to combat the hemorrhage and shock.

Cesarean section, with or without hj'-sterectomj'- is the safest treatment

for the patient. When the choice of delivery is per vaginum, and the

patient is in the first stage of labor, the bag and the Spanish windlass

are indicated. Before the bag is inserted some of the liquor amnii and

blood should be allowed to escape in order to somewhat decrease the

intrauterine tension which -will permit the uterus to relax, therefore

favoring contraction and retraction to overcome the state of isometric

contraction wdiich has prevented the contraction and retraction of the

uterus for the mechanism of the expulsion of its contents.

The retractive type, on account of the underlying physiologic changes,

maj^ be conservatively treated in emptying the uterus of its contents.

This is particularly important in a primipara. After the primary

hemorrhage, the earlj'- retraction of the upper uterine segment, and pai’'

ticularly the placental site, brings about an arrest of further hemor-

rhage from the placental site. These cases can be treated with intelli-

gent expectancy until an indication arises for radical treatment. If the

patient is not in labor, then labor maj'^ be induced bj’- medical or opera-

tive measures. It is a frequent occurrence in normal labors that with

the expulsion of the placenta, we find evidence of clotted blood attached

to the maternal surface of the placenta Avliich makes us consider tlie

possibility of a mild accidental uterine hemorrhage having been pres-
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ent, but since we have had no revealed bleeding, we must consider the

premise that the separated portion of the placental site was closed by-

retraction during the labor.

SUMMARY

In view of the ease reported with the anatomic evidence of accidental

uterine hemorrhage and placenta previa marginalis being present in

the reported ease warrants the suggestion that the definition of this

obstetric complication should be changed. The definition as is accepted

makes it specific that the placenta must be situated above the physiologic

retraction ring or on the upper uterine segment before its separation.

In view of the above considerations I would suggest that accidental

uterine hemorrhage should be defined as a premature separation of

the placenta. On the basis of the physiologic changes underlying the

clinical course, the author suggests the clinical designation of accidental

uterine hemorrhage as of the eontractive and the retractive types.
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Wolfe, Samuel A., and Kaminester, Sanford: Granulosa Cell Tumor of Ovary,

Am. J. Surg. 31: 471, 1936.

Granulosa cell tumors of the ovary have been erroneously interpreted as atypical

carcinomas, sarcomas and endotheliomas. Solid, cystic and combined forms of

the neoplasm occur. The yellow color is indicative on gross examination. The
histologic appearance is varied. In the epithelial tj'pes dilfuse, alveolar, trabecular

and cylindromatous morphologj’’ are reproduced. A sarcomatoid pattern is en-

countered when the cells assume a spindle or fusiform tj-pe. The Call-Exner

body is distinctive. The hormone elaborated by the tumor cells causes endo-

metrial hyperplasia and hypertrophy of the myometrium. Prolonged vaginal bleed-

ing with or without antecedent amenorrhea is the most prominent complaint and
results from endometrial hyperplasia. -N^aginal bleeding, enlarged uterus and an
ovarian tumor form a triad clinically diagnostic of granulosa cell tumors. Granu-
losa cell tumors are generalW benign and in the early stages are cured by simple
removal. Sensitivity of the tumor to irradiation is varied. Cases reported in the

literature do not contain sufficient data to warrant a linal opinion.

J. Thornwele Witherspoon.



BANTI’S DISEASE AND PEEGNANCY; SPLENECTOMY;

DELIVERY OF PULL-TERM LIVING CHILD SIX AND
ONE-HALF MONTHS LATER

Charles H, McICenzie, M.D., Louis\aLLE, Ky,

(From the Department of Ohstetrics, University of Louisville School of Medicine)

B
ANTI’S disease seems to be, a very rare coincidence in pregnancy, and very

few cases of pregnancy occurring in a patient with this condition have been re-

ported.

Alleni reported two cases in 1924. One patient iiad a splenectomy live years

prior to the pregnancy. Tlie pregnancy was normal, except for gastrointestinal

disturbances. Labor was terminated by low forceps; the patient suddenly' died as

the vagina was being inspected immediately after delivery. The second patient de-

livered a premature cliild; the delivery was followed by postpartum hemorrhage.

Six months later when tlie patient was six weeks pregnant, a therapeutic abortion

and sterilization were advised and done; one month later splenectomy was done and

the spleen was found to weigh 885 gm.

Birdsong, Hubert, and WhelcheN reported a case in 1925 of severe anemia in

pregnancy requiring transfusions after delivery. Diagnosis of splenic anemia

was made on the enlarged spleen and liver with the profound anemia. The patient

improved slowly.

Hamlins reported a case in 1932 of anemia of pregnancy with an enlarged

spleen but does not make a definite diagnosis of Banti’s disease.

In 1933 Friiliinsholz and Michon^ gave a very' full report of a case of anemia

with enlarged spleen in a primipara of twenty-two y'ears. The spleen reached to

the iliac crest, and the liver was four fingers below the costal margin. During the

last trimester several alarming epistaxes were only controlled by tight nasal pack-

ings, and blood transfusions. The only slight evidences of toxemia were slight

albuminuria and blood pressure 135/75 during this trimester. She was delivered of

a living infant, weight 2,880 gm., by low forceps. Although the spleen was not

removed, the authors, after discussing the differential diagnosis, came to the con-

clusion that the patient had “Banti’s disease in the so-called intermediate phase,

succeeding simple splenic anemia and preceding the ascitic period. In tliis phase,

nasal and gastrointestinal hemorrhages and urobilinuria are common manifesta-

tions. ’ ’ They' also remark on the unusual occurrence of pregnancy in a patient 'with

Banti ’s disease and state, ‘
‘ We have only found mention of one case, that of J-

Olmer, of the coincidence of such an affection mth the state of gestation.”

In 1934 Ashtons reported a case of a patient developing an enlarged spleen ini'

mediately' postpartum.

Hesseltineo in 1930 reported a case of Banti ’s disease in pregnancy. His pa-

tient was found to have an enlarged spleen and a moderate anemia when three

months pregnant. A splenectomy was done at tliis time, the spleen weighing

COO gm. The liver was also seen to be enlarged and cirrhotic in appearance. The

pathologic diagnosis was Banti ’s disease. The patient made an uneventful recovery

from the operation and carried the pregnancy to seven and one-half months, at which

time she delivered spontaneously a li^-ing child. On the eleventh postpartum day

paracentesis was done on account of increasing ascites, 7,000 c.c. of ascitic fluid be-

ing recovered. The patient improved rapidly and six months later was found to be

in good condition, the liver being still 13 cm. below the costal margin.
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CASE REPORT

T. E. (LCH No. 29748), wliite female, aged twenty-three years, first seen in this

pregnancy at the prenatal clinic on Feb. 15, 1935, complaining of amenorrhea, her

last menses having begun Dec. 4, 1935. This was her third pregnancy.

Trevious Pregnancies.—1. Normal uneventful pregnancy, spontaneous delivery

of full-term living child after seven hours of labor, uneventful puerperium, 1933.

2. Home delivery service (LCH No. 3614). In this pregnancy she reported to

the prenatal clinic when five and one-lialf months pregnant. She made 10 visits to

the clinic. On her first visit her blood pressure was found to be slightly elevated,

140/92, but did not rise above normal at any subsequent visit. During the preg-

nancy she had some headaches and dizziness and a slight edema of the ankles.

Urinalysis showed slight trace to 1-plus of albumin on several readings in the last

trimester. She was hospitalized for threatened premature labor on Oct. 4, 1933, for

four days. At this time her hemoglobin reading was 80 per cent and red blood cells

4,300,000. She improved with bed rest and carried the pregnancy to term, deliver-

ing spontaneously after ten hours’ labor a living male infant weighing 4,480 gm.,

blood loss 100 c.c. (est.). Immediately after delivery she drew the attention of

the attendant to the mass in her abdomen, but although a mass was palpated in the

left upper quadrant, its nature was not suspected. She did not return for the usual

postpartum visit to the clinic in six weeks.

Third pregnancy; As stated above, she reported to the prenatal clinic on

Feb. 15, 1935. At this time physical examination showed the uterus to be en-

larged to about the size of a two months’ pregnancy and revealed a large mass in

the left upper quadrant of the abdomen. She was referred to the medical clinic

and admitted to the hospital three daj^s later.

The following history was obtained at this time : After delivery in January, 1934,

she felt a mass or “knot” in her left side (as noted above). She was seen by her

private physician two weeks postpartum in the treatment of acute tonsillitis. His

attention was drawn to the “knot” but he dismissed it as the “ague cake” of

malaria. During the next year the mass increased in size, felt heavy, and occa-

sionally caused a dull ache, especially after exertion. She had “nervous spells”

in which she had a feeling of impending calamity. She had increasing dyspnea on

exertion. Her appetite was good but she noticed that cabbage, cucumbers, onions,

and beans caused “indigestion” not noted previously. She was no more constipated

than usual. She had no epistaxis, hematemesis, nor melena. Her friends had no-

ticed a yellowish tinge to her skin and sclera.

She had always been healthy except for measles and mumps as a child. She

had no history suggestive of malaria. One paternal aunt was said to have had an

enlarged spleen but tliis cannot be verified.

On physical examination the patient was noted to have a large “port-wine

stain” on her left cheek. The spleen, identified by the notch, was found to extend

below the umbilicus. The liver was felt 5 cm. below the costal margin. The uterus

was enlarged to about the size of a two and one-half months’ pregnancy. Except

for some carious teeth and enlarged tonsils, the physical examination was other-

wise negative. Jaundice was not noted at this time.

Laboratory work, done during the next ten days, Feb. 18 to 28, 1935, was as

follows: Feb. 18, 1935: Hemoglobin, 56 (Sahli)
;
red blood cells, 2,900,000; white

blood cells, 5,250; polymorphonuclear leucocjdes, 75 per cent; lymphocytes, 21 per

cent; and mononuclears, 4 per cent.

Feb. 19, 1935 : Blood Wassermann reaction, negative.

Feb. 20, 1935; Specific gravity, serum, 1.0205; oncotic pressure, 17; serum pro-

tein, 4.8; van den Bergh, negative; urobilin, 2-plus; and icterus index, 15.

Feb. 20, 1935: Urinalysis: Color, amber; appearance, clear; reaction, alkaline;

specific gravity, 1.012; albumin, negative; glucose, negative; and microscopic, neg-

ative.
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Peb. 21, 1935: Fragility test, began at 0.50 and was complete at 0.3G.

Feb. 23, 1935: Platelet count, 190,000; clotting time, three minutes; and bleed-

ing time, five minutes.

The diagnosis was ‘ ‘ splenic anemia, early Banti ’s disease. ’ ’

After consultations among the medical, surgical, and obstetric stab’s, operation

was advised "in order to guard against such comjjlications as hemorrhage from

the esophagus, gastrointestinal upsets, and ascites.” Operation was performed

on the morning of Feb. 28, 193.5, the patient being at this time about three months

pregnant. It was done under spinal anesthesia (100 mg. novocaine and 10 mg.

nupercaine). Tlie abdomen was opened through a high, upper left rectus; para-

median incision swung sharplj” to the left just below the level of the umhilicits.

This gave ample room to remove the spleen. The liver appeared normal except

for a 2 by 2 mm. area of scarring at the border. A biop.sy was tahen including tlii.s

scarred area. The gallbladder was blue and thin-walled, but three stones each about

4 mm. in diameter were felt in it. The foramen of Winslow was found partially

closed by old adhesions. The pancreas was not remarkable. The stomach, pylorus,

and duodenum appeared as usual, and the tips of the fingers palpated a normal

pyloric ring. The appendiceal region and the lower abdomen were not disturbed

because of the pregnancy. The spleen was comparable in size to a normal liver.

As first seen it was half again as large as the measurements of the excised .speci-

men will indicate. There were many fibrous adhesions laterally’ and posteriorly, at-

taching the organ to the stomach, diaphragm, colon, and tail of the pancreas.

These were freed, for the most part under direct vision, with long scissors, after

which it was possible to deliver the enormous notched, rubbery viscus from the ab-

dominal cavity. The capsule was slightly thickened, and there was one deeply

scarred area on the posterior surface which was hyalinized and measured about 1

by’ 1 cm. There were one or two other very small areas of scarring. The sfomacli

and pancreas were carefully separated from the large veins and smaller arteries of

the pedicle, and the arteries were ligated indivddually' with No. 1 chromic catgut.

The spleen was then compressed in order to return as much blood as pos.sihle into

the general circulation, after wliich the large veins were ligated. The field was left

dry’. The pancreas and stomach were not injured. There were no accessory .spleens.

Pathologic Beport .—Specimen consisted of a very large, fibrotic, congested, fairly

firm spleen, weighing 1,100 gm. (normal 150-200 gjn.), with a nodular white thick-

ening in one place in the capsule; and a small piece of slightly’ jaundiced, fairly

firm liver with slightly’ rounded edge. Spleen showed in one section, marked hy-

aline thickening of the capsule, blood filled and dilated sinuses, small ly-mphoid fol-

licles; in another section (from the central part of the spleen) larger ly’mphoid

follicles, a few of which had central areas of loosely’ arranged epithelioid cells giv-

ing a granulomatous appearance (Gamna-Gandy’ nodules). Some of the vessels

show’ed thickening. There was an increase of stroma throughout the pulp.

Liver showed some indistinctness of lobular appearance and loss of columnar

arrangement of parenchy’ma cells, which kept, nevertheless, their normal position

with respect to sinuses and bile canaliculi. Cell outlines were clear but their ey’to-

plasm was pale staining and reticular. The Kuptfer cells were several times their

normal size but did not contain visible foreign material. There was very’ little

blood in the sinuses. Around the central veins there was intracellular brown pifi'

ment, probably lipoehrome.

Diagnosis.—Banti ’s disease; fatty’ degenerative infiltration of the liver.

The patient was given a blood transfusion immediately after operation. She

made an uneventful recovery and left the ho.spital on the nineteenth postoperative

day’.

Snhsequcnl Course.—She attended the prenatal clinic regularly throughout the re-

mainder of the pregnancy. She had no toxic symptoms. Blood pressure readings
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ranged 100/60 to 120/72. Urinalysis was negative for albumin tlirougliout preg-

nancy. Her appetite was excellent, and she was now able to eat cabbage, cucumbers,

onions, and beans without subsequent discomfort. Her only unusual symptom was

moderate epistaxis occurring about once a week.

On Sept. 20, 1935 (due date by menses Sept. 11, 1935), she delivered sponta-

neously after thirteen hours ^ labor a living, noranal female child, weighing 4,385 gm.,

with 75 c.c. hemorrhage (estimated).

On the fifth postpartum day hemoglobin was 85 per cent; red blood cells were

4,500,000. Examination on the eighth postpartum day revealed uterus and adnexa

normal, a large keloid scar in the left upper quadrant of the abdomen, some flat-

tening of the left lower chest with the left breast hanging about 2 cm. lower than

the right, liver margin felt 5 cm. below the right costal margin. Puerperium was

entirely, normal except for one mild epistaxis. She and the baby were discharged

in good condition on the ninth postpartum day.

On Nov. IS, 1935, she returned to the postpartum clinic. At this time she felt

well and no changes were noted from the above examination on the eighth post-

partum day. The baby was examined at the same time in the Pediatric Clinic, and

found to be a healthy normal child, having gained 1,500 gm.

She, was seen again on Dec. 16, 1935, when four months postpartum and over

nine months after the operation. She has had no more epistaxes. Her health has

been excellent except for a slight cold for the past three days.

Laboratory work done at tliis time showed the following: Hemoglobin, 91 per cent

(Sahli)
;
red blood cells, 4,830,000; wliite blood cells, 12,850 (leucocytosis may be dne

to upper respiratory tract infection)
;
polymorphonuclear leucocytes, 56 ;

lympho-

cytes, 39; eosinophiles, 2; mononuclears, 2; and basophiles, 1. Clotting time,

three minutes; and bleeding time, forty-five seconds.

COMMENT

Pregnancy in a woman with Banti’s disease (splenic anemia) would appear to

aggravate the disease. As tlie uterus increases in size in an abdomen already bur-

dened •uith a large spleen, abdominal discomfort and gastrointestinal symptoms

occur. Hemorrhage, alarming epistaxis in one case, may occur during pregnancy

and postpartum hemorrhage may be excessive. The characteristic anemia of Banti’s

disease may be so increased by the secondary anemia of pregnancy that hematopo-

ietic therapy and/or transfusions may be required.

Although pregnancy seems to aggravate Banti’s disease, it does not appear that

the disease has. much etfect on pregnancy. In both early and late toxemias of preg-

nancy, the liver is knoNvn to be damaged; in our case the liver was seen, grossly

and microscopically, to be degenerated, but the patient did not develop any,emdences

of a mild toxemia in late pregnancy. Other cases were similar. It seems remark-

able that these women, beginning the period of gestation with known liver de-

generation, showed such slight evidences of any toxemia throughout the course of

the pregnancy.

Treatment of Banti’s disease, at least palliative if not curative, is splenectomy;

the happy outcome of ours and of the previously reported operative case would seem

to indicate that as in other diseases incidental to pregnancy, the treatment is to

"treat the disease, not the pregnancy.”
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BICOBNATE UTERUS WITH OVARIAN, OMENTAL AND

PELVIC ENDOMETRIOSIS^^^

Prank J. Prosch, M.D., Philadelphia, Pa.

(From the Department of Gynecology, Hahnemann Medical College)

'^HE report of this case concerns a white married woman, aged twenty-nine yeans,

born in this country and occupied as a liosiery worker. Date of examination May

6, 1935. Chief complaint: Pain in lower abdomen during and after periods.

Family history: Father living. Mother died of tuberculosis. Two sister.s living.

Two brothers and one sister died in infancy. Five sisters died of tuberculosis.

Personal history: Past illnesses: Measles and diplitheria as a child. Never previ-

ously pregnant. No operation. Menstruation began at age of thirteen years,

irregular, moderate amount, lasting from three to five days, always painful during

and of recent years pain was worse after periods. Last menstruation April 2S, 193o.

Present illness: Seven years ago .she began to have pain in lower abdomen whicli

Fig. 1—^Bicornate uterus with left hematosalpinx and endometrial cyst of Icf

ovary. The left cornu is of the rudimentary type and contains an uterine ?avit>

which is lined by endometrium not communicating with the main uterine
being separated above by myometrial bifurcation and below to the left a solid stais

of myometrium. The only opening is that which enters the left fallopian tube, rn
main cornu contains a normal uterine cavity continuous with a single cervical canai

and affording a normal avenue of escape for the menstrual flow. The vudimenta^^
cornu must discharge its menstrual contents through the patent left tube.
supporting Sampson’s theory of endometrial propagation by retrograde menstruation
and transtubal endometrial implantation.

lasted after her periods. Yellow discharge occasionally between periods. Keccntl)

abdominal pain increased in severity. In December, 1934, she was confined to bed

.
with pelvic pain and fever

j was treated for tuboovarian inflammatory disease. Gen-

eral physical examination: Negative. Urine and blood work negative except for an

increase in blood sedimentation, twenty-five minutes, and slight leucocj'tosis, 9,000.

Abdominal examination revealed tenderness over both tuboovarian regions with a

sense of resistance over the left tuboovarian region. Vaginopelvic examination.

Vulva negative. Perineum negative. Vagina negative. Cervix posterior, looks and

feels normal. Body anterior, lobulated, hard, tender, slightly movable, nodule at loft

cornu. Eight lateral region: prolapsed cystic ovary, tender. Left lateral region-*

tender, cystic mass independent of uterus. Eectopelvic examination revealed nothing

additional.

•Read at a meeting of the Ob.stetrlcal Society of Phiiadelphia, March 5, 193G.
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Provisional diagnosis: Uterine myoma, bilateral salpingo-oophoritis, left ovarian

cyst. Operation was advised and performed.

Condition found at operation: Omental adhesions wrapped around left ovarian

cyst and left cornu of uterus, when freed, exposed cyst and small firm mass feeling

Fig. 2.—Showing endometrium of main cornu in the proliferative stage. Lining of the
uterine cavity continuous with a single cervical canal.

Fig. 3.—Showing endometrium of rudimentai-y cornu in the proliferative stage.

like uterine fundus. The mass was grorvn to another mass on the midline which fell

like another uterine fimdus. Both uterine fundi were imited by a distinct myometrial
bifurcation. Prom the left side and at the left cornu, anterior to the origin of
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the fallopian, tube, the left round ligament emerged. The left tube was enlarged

and distended with blood (.hematosalpinx) and the fimbria agglutinated to the cyst

wall. The additional or rudimentary' fundus sprang from the left of the main

Fig. 4.— transverse section through solid myometrial stalk by which the rudimentary
cornu is attached to the main cornu. Devoid of endometrial elements.

Fig. 5.—Hematosalpinx of left tube, the only escape for menstrual blood from the

rudimentarj- cornu. Showing blood in the tubal lumen and distended mucosai
plications.

fundus which was continuous with a single cervix. From the right fundal cornu, the

round ligament emerged anterior to the tube which was fused with the right ovary
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and adherent to the floor of the pelvis. The left ovarian cyst ruptured while free-

ing the omentum and exuded a chocolate sjwupy material. Bluish black, glistening

areas on the omentum and in culdesac.

Fig. G.—Endometrial cyst o£ left ovary. Showing distended and distorted endometrial
glands witliin the cyst walls.

Fig. 7.—Section of omentum showing dilated endometrial gland.

Operative diagnosis; Bicornate uterus with left nidimentary horn, left hemato-
salpinx, endometrial cyst of left ovary, omental and pelvic endometriosis, chronic
right salpingo-oophoritis.
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Operation: Total hysterectomy with bilateral salpingo-oophorectomy, resection

of omentum.

Final diagnosis: Eeport of biopsy. Bicornate uterus with uterocomual obstruc-

tion on left side. Endometriomas of abdominal cavity. Phagocyte cell reaction of

left tube. Abdominal blood clot and omentum.

Comment .—Considering the anatomic pathologj^, especially stressing the rudi-

mentary left cornu with a uterine cavity lined by normal endometrium and com-

Pig. 8.—Showing: several endometrial gplands in a group of stroma cells, derived from

implants found in the culdesac.

pletely occluded from tlie main uterine cavity witli tlie exception of an opening at

the uterine end of the left tube, the menstrual flow must of necessity have been

retrograde and to the left resulting in the endometrial implantations, proliferating,

infiltrating and menstruating in response to the ovarian liormones. Sampson’s theory

1504 Medical Arts Building

Assinder, Eric W.: Trichomonas and Vaginal Discharge, Brit. M. J. 1: S82, 1936.

The author stresses the frequency with w'hich trichomonas is associated with

leucorrhea, and differentiates the condition from gonorrhea. The rivo frequentlj

occur together. Tlie autlior advises the dark-ground condenser microscope as the

most effective method of detection of the flagellate protozoa. Clinical signs are

soreness, redness of %'ulva and vagina, with a mucopurulent discharge. Cervicitis

and urethritis are present in complicated cases.

In the hands of the author the best results in treatment have been obtained nith

devegan tablets inserted once or twice daily, used in conjunction with an alkaline

or a 1 in 1,000 potassium permanganate douche. Treatment must continue for seveial

nionlhs.

F. L. Adair and S. A. Pearu-



BIO-ASSAY OF A GRANULOSA CELL TUMOR

SiDisiEY M. Gospe, M.D., San Francisco, Calif.

(From the Department of Oistetrics and Gynecology, University of California

Medical School)

A SUFFICIENT number of descriptions of the granulosa ceU tumor

of the ovary have appeared in the literature to acquaint the phy-

sician with this type of pathologic lesion. Recent papers have stressed

the physiologic activity of these biologically active tumors rather than

their pathologic anatomy. Their endocrine function has made pre-

operative diagnosis possible in manj’- instances. This type of tumor

elaborates a hormone which activates the rniillerian tract in a manner

similar to that of the estrogenic hormone of the normal graafian foUicle.

Almost aU our knowledge of the hormone of the granulosa cell tumor

is of a qualitative nature. A few semiquantitative evaluations are cited

in the literature.

Pranki assayed the lipoid extract of a granulosa ceU tumor and showed its

estrogenic activity, but did not report the quantity found in the assay. Schuschania®

reported that implants of the wliite and of the infarcted portions of a granulosa

cell tumor were negative for estrogenic hormone. Extracts made from 30 gm. of

the compact white cortex were also negative. Extracts of 84 gm. of the bloody

infarcted tissue jielded 4 mouse units of estrogenic hormone. This yield, however,

is derived more lilcely from the blood in the tumor than from the tumor substance,

since Schuschania’s value is only tvrice the amount found in the blood during the

estrin peak in the normally menstruating woman.s Kdaften^ and others have dem-

onstrated the presence of this hormone in the blood, urine, and feces in postmeno-

pausal women who had this particular lesion.

I fail to find in tbe literature any studies which show quantitatively

the amount of hormone in the tumor tissue proper. 'Such studies are

necessary to increase our knowledge of granulosa cell tumor physiologjL

Since these tumors are uncommon and bio-assays are best done on fresh

tissue, it follows that tliis information can be obtained through single

specimen reports from scattered sources.

The object of this report is to describe a granulosa cell tumor on

which was made a quantitative bio-assay for estrogenic hormone.

Patient referred by Dr. Eussel Bypins. The patient was a fifty-eight-year-old

white, virgin female. Uneventful menopause, aged fifty-two years. Vaginal bleed-

ing appeared seven or eight weeks before she sought medical attention. The bleed-

ing consisted of spotting for two weeks, after wliich the flow came to resemble

normal menstruation. The bleeding began to subside two days before my examina-

tion. Examination: Senile vulva with small clitoris. Virginal introitus. Uterus

normal size, mobile, with fundus anterior. A 12 cm. mass was palpable in the right

iliac fossa. It was firm, nontender, globular, and fixed, A mass 3 by 4 cm. in di-

ameter was palpable in the left adnexal region. It was firm, slightly irregular, and
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appeared to be fixed. The vagina and cervix Avere normal except for the scanty,

dark, bloody discharge which exuded through the external os. Diagnosis: ? car-

cinoma of ovaries; ? granulosa cell tumor.

Operation.— (July 11, 1935.) Bilateral salpingo-oophorectomy and supravaginal

hysterectomy. The right ovary was found to be senile. The large mass on tlie

right turned out to be an ectopic kidney located in the right iliac fossa.

Pathologic Examination.— (Dr. Margaret Schulze.) Gross description: The

specimen consisted of the uterus which had been removed supracervically and both

tubes and ovaries. The uterus measured 5 cm. in length and 3 cm. in thickness.

It shoAved about 10 small fibromyomatous nodules in subperitoneal and interstitial

locations. The endometrial cavity was somewhat enlarged. The general endometrial

lining Avas smooth and shoAved some pinpoint congestion. There Avere 3 small mucous

polyps, about 0.5 cm. in diameter and 1 cm. in length, arising near the fundus of the

uterus. Arising from the left side of the uterine cavity, about 2.5 cm. abOA’e the

internal os, was a large irregular polyp measuring 7 cm. in length and 3.5 cm. in its

greatest diameter. This polj'p had greatly dilated the internal os and protruded

through it. On section it shoAved numerous small cystic cavities and a rather edem-

atous stroma. Superficially' it Avas markedly congested.

The tubes measured approximately 10 cm. in length and 0.5 cm. in diameter. No

adhesions were present and the fimbriated extremity of each tube was open.

The right ovary measured 3 cm. by 1.5 cm. by 1 cm. It showed one superficial

cyst. On section it was densely fibrous and shoAved no evidence of ovarian activity.

The opposite ovary was moderately enlarged, measuring 5 cm. by 4 cm. by 3 cm.

Its external surface Avas smooth. On cut section it shoAved a rather fibrous con-

sistency in general, AAdth some areas shoAving a deep orange yelloAV pigmentation.

These areas appeared to be more cellular than the remainder of the tissue. There

AA'ere seA’eral small superficial cysts not more than 2 or 3 mm. in diameter.

Microscopic description: On microscopic examination the uterus showed a normal

senile type of musculature with several small fibromyomatous nodules, showing the

ty’pical arrangement of fibrous and muscular tissue. The endometrium was unusually

active in appearance for a postmenopausal patient. It was about tAvice normal thick-

ness and showed many' large irregularly shaped glands, especially in its basal portion.

Their epithelium was active in appearance and contained glands AAuth secretion. The

stroma cells also more nearly approached the type found in younger patients and

showed a slight amount of edema between them. A section through one of the mucous

polyps showed the usual picture of irregular glands dispersed through an endome-

trial stroma. The large polyp showed a fibromuscular stroma in Avhich Avere scat-

tered large islands of endometrium. These endometrial islands shoAved an irregular

glandular picture with dilatation of the glands up to 2 or 3 mm. in diameter.

The tubes shoAved tlie usual senile changes. The right ovary Avas small and

sclerotic and showed no eAddence of actiAuty. Tliere were a fcAV small corpora albi-

cantia and 2 small retention cysts with a Ioav atrophic epithelium.

The opposite ovary sliOAA'cd a different picture. The stroma, wliich resembled

normal tissue, showed areas where the sarcomatoid tumor cells merged imperceptibly

with the stroma. In other areas the more epithelioid tumor cells AA’cre quite de-

marcated from the stroma. Here they occurred in a cylindromatoid pattern and re

sembled the normal granulosa cells. The picture is that of a sarcomatoid type of

granulosa cell tumor AA'ith some areas suggestiA'e of the cylindromatoid type. No

where Avas the typical folliculoid picture seen. No mitoses Avere found. There Avas

no suggestion of malignancy in the hi.stologic appearance.

Diagnosis: Granulosa cell tumor of left ovary (sarcomatoid), fibromyomatous

uterus, senile right ovary and tubes, liyperplasia of the endometrium Avith mucous

poly'ps and an adenomyomatous polyp.
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Bio-Assay for Estrogenic Hormone.—The tissue was kept frozen for one week un-

til the animals were ready for the tests. Accurately weighed pieces of tissue were

finely minced and transplanted intraperitoneally into spayed, adult, female, white

mice. Estrus was determined through examination of the naginal spreads, using

the criteria of Erank.3 The yield of estrogenic hormone was found to be 3.2 mouse

units per gram of fresh tissue or 36 mouse units per gram of desiccated tissue.

DISCUSSION

These values can only be considered as approximations due to the

inherent errors of bio-assays. They only suggest an order of magnitude

for stored hormone. The granulosa cell tumor, like the normal follicle,

probably has a greater capacity for the production of hormones than

for storage. Because of the absence of similar determinations in the

literature, these values cannot be compared with those of other granulosa

cell tumors. It seems likely that the different tumor types (foUiculoid,

cylindromatoid, and sarcomatoid) will have hormone contents which will

vary with their histologic pictures. Compared with Sehuschania’s

tumor, the tumor reported here contained at least 65 times as much

estrogenic hormone as he found in the bloody portion of his specimen.

In the postmenopausal patient with a granulosa cell tumor, one has

an ideal laboratory in which to work out the details of granulosa cell

tumor physiology. All patients whose history and pelvic examination

suggest this type of pathologic lesion should have the following assays

made for estrogenic hormone.

1. Preoperative daily analyses of the twenty-four-hour output of urine and feces

to determine the daily production of estrogenic hormone (assuming that an equi-

librium exists).

2. Quantitative assay of the fresh tumor tissue by implants, extraction or both.

3. Postoperative daily analyses as in 1, to determine the excretion rate of es-

trogenic hormone.

Summary: A bio-assay of a granulosa cell tumor (sarcomatoid type) yielded 3.2

mouse units of estrogenic hormone per gram of fresh tissue or 36 mouse units per

gram of desiccated tissue.

REFERENCES

(1) Frank, li. T.: Am. .T. Dis. Child. 43: 942, 1932. (2) Sclmscliania, P.:
Zentralbl. f. Gynak. 54: 1924, 1930. (3) Frank, F. T.: Eemale Sex Hormone,
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Lin and Tsou: The Escape of Lipiodol Into the Utero-Ovarlan Venous System
in Hysterosalpingography, Chinese M. J. 49: 1241, 1935.

The authors report that pulmonary complications from lipiodol embolisms are

not rare. The symptoms range from feeling of tightness in the chest to severe cough
and even hemoptysis. The discomfort in the chest and cough were e^ddently mani-
festations of oil embolism. Hemoptysis in two of the cases reported was most
probably the result of small hemorrhagic infarcts in the lungs. Dissolution of

continuity of endometrium they believe offers the most plausible explanation.

C. O. JtALAND.



A NEW, RAPID, ECONOMICAL TEST FOR PREGNANCY AND

CERTAIN GYNECOLOGIC CONDITIONS

G. C. Gilfillen, M.D., P.A.C.S., and W. K. Gregg, M.D., Dayton, Ohio

(From the Obstetrical Department of the Miami Valley Hospital)

A GENERAL disenssion concerning tlie action of certain endocrine

derivatives brought out speculation as to the appearance of an

anterior pituitary-like substance in the urine of pregnant women.

The idea was suggested that if a pregnant woman contained this sub-

stance in her system, she might not be sensitive to its intradermal

application, and, on the other hand, a nonpregnant woman might show

a reaction to its presence. Upon this basic supposition, a series of

women Imown to be pregnant were injected and also an equal number

of women known not to be pregnant were likevnse studied.

The test consists of an intradermal injection of two minims of fresh

antuitrin-S which has been kept in an ice box. We select the ventral

surface of either forearm as the site of the injection. An ordinary 2

c.c. hypodermic syringe and 26 gauge needle is used for the intradermal

injections. It is important that the skin, syringe, and needle be cleansed

with sterile water and not alcohol, as alcohol reduces the potency of

the antuitrin. It is also important that a true intradermal injection

be made, as deeper injections are not satisfactory.

After introducing two minims intradennallj’', we wait one-half hour

before reading the reaction. If there is a slight reaction, wa wait an-

other one-half hour before drawing our conclusions. If there is no

reaction at the end of this time, we do not observe the patient longer.

Patients thirty years or older delayed the reaction for a longer period,

and those near the menopause reacted as late as three hours. If

is a reaction, we usually observe the reaction at the end of two hours, but

this is not necessary. The reaction consists of an area of erythema

around the site of injection measuring in diameter from 7 to 35 or 40

mm. Occasionally a reaction wUl reacli 5 cm., but usually the area of

erythema will measure 25 to 30 mm. If the bleb which is raised by the

injection into the skin becomes red, but the sldn adjacent and surround-

ing the bleb does not become red, then this is not a positive reaction.

The reddened area overlying the bleb will measure 7 mm. or less. 0^^'

viously a negative test is one in which there is no erythema surrounding

the point of injection except, as noted above, that which overlies the

bleb and measui’es 7 mm. or less.

A patient who is pregnant or who has aborted and retains some

decidual cells, does not react to the antuitrin-S. A patient who is not
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pregnant or does not have any retained living tissue of the products of

conception, promptly reacts to the sldii test. The reaction in a non-

pregnant "woman usually begins immediately folloAving the injection or

within one to three minutes. In every case that we have observed, a

patient who reacts or who gives a positive skin test and negative preg-

nancy test has a well-defined eiythema at the end of fifteen minutes,

except as stated above eoneernmg the age. Occasionally a patient who

is pregnant or has retained decidual cells will react to the skin test for

ten to twenty minutes, but the reaction will have disappeared at the

end of one-half hour. These patients we observe again at the end of

one hour and have found that their reaction does not return. In three

or four instances we have observed a delayed reaction beginning four

to eight hours following the intradermal injection. These patients did

not react at the end of thirty minutes or one hour, and proved to be

pregnant. It has also been our observation that patients who have

aborted prior to admission to the hospital, and who have reacted slightly

to the antuitrin-S, have very few live decidual cells on microscopic ex-

amination of endometrial scrapings. It is interesting to note in these

types of cases where the decidual cells are dead or dying, the Aschheim-

Zondek report wiU be negative, whereas the antuitrin test will be posi-

tive. If in a known abortion case we get a slight reaction to antuitrin-S,

we can say, the remaining decidual cells are loosely attached. We be-

lieve there is a quantitative phase to the reaction.

The following are the case reports excepting those tests done on women
entering our wards at term or in labor, all of which were positive for

pregnancy, these being used as controls and checks on the solution
;
some

thirty or forty have been done to date.

Case 1.—^Ivs. B. B., thirty-two years old. Menstruation regular. Painful, five

days’ duration. Pirst menstruation at twelve years. Six weeks preceding her visit

to my office she menstruated what she considered normal, excepting pain less than

usual. At her next menstrual period, two weeks before, slight menstruation with

severe colicky pain referred to the right side. Menstruation lasted three days,

free one day, and appeared again with pain. A free period of five days again,

and then she continued to stain and shoAved slight staining upon examination. At
the time she consulted me, she was free from pain but complained of pelvic

fullness and slight rectal spasm.

Examination roA'caled slightly enlarged uterus, eervix open. In the right

broad ligament a mass the size of a walnut, A'ery tender, and pressure caused a

sense of nausea find desire to defecate. Antuitrin-S, 2 mm. skin test was made.
One hour later no reaction. Diagnosis; ectopic pregnancy. Operation twelve
hours later: unrnptured ectopic removed.

Case 2.—^Irs. H. B. A definite counterpart to Case 1. Antuitrin-S was nega-
tive; operation, unruptured ectopic.

C.\SE 3.—^Mrs. L. P. Patient had pessary inserted because of sterility. Men-
struation had been very painful but regular. Pessary worn three months and re-

moved. Pirst menstruation normal, no pain. Second menstruation missed. Pive
days later spotting Avith pain and feeling of faintness, rectal pressure. Three
weeks follovring the missed menstruation a few small clots expressed Avith pain.



500 AlMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY

Examination: Mass in. right broad ligament; cervix open; body slightly enlarged.

Antuitrin-S three different times. Antnitrin-S negative. Patient was in hospital

for observation during these tests. Diagnosis: Ectopic. Operation: Ovarian cyst

size of golf ball twisted on pedicle.

By these eases our interest was awakened as to the value of this pro-

cedure in the diagnosis of pregnancy and in pelvic conditions, especially

those directly influencing the ovary and the endometrium. Therefore

the following series was carried out

:

1. Fourteen cases of abortion, the earliest of whose pregnancy was five weeks

and the latest of five months, wdth an average of six weeks to two months; the

antuitrin-S was positive for pregnancy (negative reaction), and the Aschheim-

Zondek was positive in all cases.

2. Sixteen cases of abortion, the earliest of whose pregnancy was four weeks

and the latest five months (average two months)
;
the antuitrin-S test was positive

for pregnancy (negative reaction) in all cases. Aschheim-Zondek tests were not

done in these cases. \

3. Two ectopic pregnancies (ruptured), one of six weeks’ gestation, one of two

months’ gestation whom we saw three weeks and two weeks following rupture; the

antuitrin-S positive for pregnancy (negative reaction)
;

the Aschheim-Zondek

negative.

4. Two cases of ectopic pregnancies (ruptured), one four weeks’ gestation and

one two months’ gestation wliom we saw two weeks following rupture; the antuitrin-S

positive pregnancy; the Aschheim-Zondek positive for pregnancy.

5. Four cases of abortion, the earliest two months’ gestation and the latest five

months’ gestation; the antuitrin-S test positive for pregnancy (negative reaction);

tlic Aschlieim-Zondek negative for pregnancy.

6. Ten cases of pelvic inflammatory disease, negative antuitrin-S and negative

Aschheim-Zondek. By negative antuitrin-S, we mean negative for pregnancy with

positive reaction.

7. One case of hydatidiform mole, two months’ gestation. Both antuitrin-S and

Aschheim-Zondek positive for pregnancy. No evidence of chorionepithelioma.

S. One case of teratoma of ovary metastatic to descending colon in girl of eight

years
;
both antuitrin-S and Aschheim-Zondek were positive.

n. One case of lymphoblastoma of brain. Tlie antuitrin-S test was positive

(negative reaction), the Aschheim-Zondek was questionable.

10. One term pregnancy with eclampsia, the antuitrin-S was positive. One term

pregnancy with placenta prema, the antuitrin-S was positive. One term pregnancy

with dead fetus, the antuitrin-S was positive.

11. One abortion, five months’ gestation, the patient reacted positive to B.

abortus, the antuitrin-S test was negative (positive reaction). No Asclilieim-

Zondek was obtained. Probably' due to complete death of cells. All other B. abortus

cases have shown death of decidual cells.

12. Three cases of abortion, the earliest two months and latest three months, all

reacted to the antuitrin-S, and gave a negative pregnancy' test. No Aschheim-Zon-

dek tests were obtained in these cases. No living cells in placenta.

13. Twenty-four nulliparous patients, who were known not to be pregnant, run as

controls. On these cases all antuitrin-S tests were negative for pregnancy' (positive

reaction). Careful history of menstrual date in controlled girls provided tliis ma-

terial.

14. Six patients, one to eleven days postpartum, who remained positive to the

antuitrin-S (nog.ative reaction).

15. Two patients, who aborted three months prior to admission to the hospital,

whose endometrial scrapings revealed dead decidual-like cells; the antuitrin-S test

was negative for pregnancy (positive reaction).
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In conclusion, we believe that the antuitrin-S test for pregnane}^ as

carried out by the above method is a reliable guide in the diagnosis of

g-juiecologic problems. To its advantages are the elements of time,

simplicity, and economy. From our data aiiparently the test should

show value in any form of pathologj’- that would interfere with normal

ovarian function, such as ovarian cyst, etc. The presence of living

decidual cells. Yull give a pregnancy test which should be valuable in

diagnosis of missed incomplete abortions. Valuable time can be save'd in

suspected ectopic gestation. The reaction of this substance intradermally

corresponds with the Aschheim-Zondek test in malignant disease. So far

it has proved more delicate than the Aschheim-Zondek test in border

line cases. It has shown that the antuitrin-S like substance is present in

a woman’s system following delivery and this may be a factor in the

prolonged loehial flow, especially in older patients who do not have a

sufficient amount.

ACUTE APPENDICITIS COMPLICATING LATE PREGNANCY

Stuart Z. Hawkes, M.D., Newark, N. J.

(From “C” Surgical Division, Ciiy B-Ospital)

Reports of acute appendicitis complicating the last dimester of pregnancy are

found but infrequentl)' in the literature. I would thus like to add the case

report of a pregnancy in the eighth month complicated by a ruptured gangrenous

appendix with thrombosis of the appendical vein.

F. A., a twenty-four-year-old white female, was admitted to the Newark City

Hospital on May 16, 1934, complaining of abdominal pain which liad begun

the morning of the previous day. There had been no previous attacks of a similar

nature that she could remember. The onset of the pain was followed by nausea and

vomiting in several hours. The pain at first was sharp and severe, and soon became

localized in the right lower quadrant. She had had a chill and thought she had had

some fever. The pain later became stabbing in character, radiating to the right

upper quadrant and accompanied by pain in the right shoulder. She vomited several

times the night before admission. The provisional diagnosis on admission was acute

suppurative appendicitis or cholecystitis with pregnancy.

Menstruation had been regular imtil Sept. 26, 1933, when the menses ceased.

Tliere had been no vaginal bleeding since that date. Delivery was expected the first

few days in July. There had been two previous normal full-term pregnancies with

spontaneous deliveries. There was no liistory of any miscarriages,

Pliysical examination showed a well-developed and well-nourished j'oung woman,
aiiparently acutely ill, and complaining of abdominal, right lumbar, and right

shoulder pain. Tlie eyes and tongue indicated dehydration, and there was dyspnea

with slight cyanosis. Further general examination revealed no abnormal findings

except in the abdomen, which was found to be symmetrically enlarged by a pregnant

uterus, extending midway between the umbilicus and the xiphoid process with the

fetus in the L. O. A. position. The fetal lieart was strong and regular with a rate

of 134 per minute. There was direct and rebound tenderness over the entire

abdomen especiallj' in the right lower quadrant. There was some tenderness in the

right lumbar region. There was moderate rigidity of the abdominal muscles all

over the right side. Temperature was 101.6°, pukse 134 per minute, respirations 40.

Laboratory Data: total white cell count 17,400 cells with 88 per cent polyniorpho-
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nuclears. A catheterized specimen of urine showed no albumin or sugar. Tlierc

were numerous granular casts and occasional leucocytes with no clumps.

Preoperative diagnosis of retrocecal gangrenous appendicitis with thrombophlebitis

was made. Immediate operation was decided upon, but she was given 1,000 c.c. of

saline-glucose (5 per cent) solution intravenously because of dehydration pre-

operatively.

Operation.—Through a high McBurney incision under gas-oxygen-ether anesthesia,

the peritoneal cavity was opened, revealing free purulent fluid: with a colon

odor which welled out of the wound. Fluid was aspirated. Tl'ie uterus, which

was visible on the medial side of the wound, was protected with a warm sponge.

The cecum was located at a higher level than usual above the level of the umbilicus.

The appendix was firmly adherent, gangrenous, and perforated, lying retrocecally. A
large fecalith had escaped from the appendix and was found lying free in the

abdomen at the base of the appendix. The appendix was removed after ligating the

mesentery and the base. The meso-appendix was ligated as high as possible in the

hope of getting above the suspected thrombus in the appendical vein. An attempt

made to invert the stump was not entirely successful due to the position of the

cecum. Two Penrose drains were brought through a separate stab wound, one run-

ning well up under the liver, the other lying in the right gutter. Tlie incision was

closed in layers, placing several sliver drains under the fascia. The patient left

the operating room in good condition. Operative time, one hour and fifteen minutes.

Postoperative Care.—Continuous duodenal suction was instituted through which

she was alternatively given fluids and the bowel contents drained off. She was given

fluid by hyperdermoclysis every six hours for the first two days. After the first

twelve hours there was no vomiting. Her general postoperative course was not so

stormy as might have been expected, considering the extent of the inflammatory

process. Postoperative abdominal distention was quite easily controlled. On the

sixth day she showed slight vaginal bleeding without pain. Tliis was the only

evidence of possible impending premature labor while in the hospital at tliis time.

The wound drained freely of thick foul colon pus, the drainage gradually diminisliing

to a scant amount at the time of her discharge. The drains were shortened

gradually, and finally removed on the twelfth postoperative day. She was allowed

out of bed on the fourteenth dayj after being up and about the ward for four days,

with no apparent ill effects, she was discharged from the hospital on June 3, with

the advice to go home and rest as much as possible.

Two days later, on June 5, she was admitted to the obstetric ward early in the

morning, strong uterine contractions having begun about an hour previously. The

membranes ruptured at 11 a.m., and she was delivered ten minutes later of a living

male child weigliing four pounds fourteen ounces. Following the delivery of the

placenta, a moderate quantity of foul-smelling purulent material escaped from the

vagina. A culture of this material and a direct smear both showed a gram-positive

diplococcus. Blood Wassermann taken at the time of delivery was negative. The

puerperium was uneventful except for a rise of temperature to 100.4° on the

tliird day. She left the hospital for the second time on the tenth day postpartum.

Discharge note on the obstetric record read “Premature delivery, no sepsis, puer-

perium negative.”

She was followed in the surgical out-patient clinic for several months. There was

a slight seropurulent discharge from the stab wound. During July she complained

of upper right quadrant pain. A gallbladder series and a barium enema failed

to show any pathologj'. There was no herniation of the wound. Slie was discharged

from the clinic on Aug. 15, 1934, approximately three months after operation,

symptom-free and with no drainage. Eoutine check-up after one year showed she

was in good health. Tliere had been no recurrence of the pain. The wound was well

healed and she was apparently in good condition. The baby was well.



IONIZATION METHOD FOR THE TREATMENT
OP ENDOCERVICITIS

IsADOR Foejsian, M.D., Philadelphia, Pa.

ENDOCERVICITIS, undoubtedly a most common gynecologic con-

dition, is very often erroneously treated. In order to evaluate

properly tbe efficiency of tbe various methods of treatment, a consid-

eration of tlie underljdng pathology and a definite therapeutic aim are

essential. In this the following must he accomplished : first, kill the

invading organism
;
second, destroy the infected glandular tissue

;
and

third, provide adequate drainage for . the obstructed and infected

Nabothian glands.

In the past few years numerous physiotherapeutic methods have

been employed in an attempt to attain these aims, but to date there

has been no one method which has satisfied all the criteria of rational

treatment.

In general, most methods either uudertreat, leaving considerable

infected area, or overtreat producing tissue destruction, bleeding,

necrosis, scar formation, and subsequent stenosis of the cervix. The

method of treating the infected cervix by ionization is the most re-

cently adopted procedure in the Gynecologic Out-Patient Department

of Temple University, namely, ionization of metallic copper in the

cervix by means of a galvanic current that meets the prescribed

criteria of ideal treatment.
Technic.—The technic employed, as devised by Tovey,* is as follows: The

ionization apparatus delivers a direct galvanic current wliich is controlled by a

rheostat and measured by a milliampere meter gaged to 25 milliamperes. The in-

strument has two poles. The negative one is attached to a specially designed in-

different electrode covered with a wet felt pad. To the positive pole is attached the

intracervical copper electrode which is made in five sizes, designed to fit the cervical

canal without entering the internal os. The wet felt pad connected to the negative

pole is placed under the buttocks of the patient. A bivalve speculum is then

introduced, the cervix exposed, and secretion removed. The proper sized copper

electrode is inserted to the internal os. If the external os is too small to admit
even the smallest electrode, the tip of the electrode is introduced and the negative

current is turned on slowly. Five to ten milliamperes used for about five minutes
causes softening and relaxation of the tissues about the external os, permitting the

further insertion of the instrument. After the electrode has been properly placed,

the positive current is turned on, the rheostat is turned slowly until the milliameter

registers from S to 20 amperes, depending upon the amount of current desired.

The larger the area of the electrode in contact with the cervical canal, the greater

the amount of current. After a minute or two, the electrode adheres to the cervical

mucosa. Cotton is then packed against the cervix surrounding the electrode to

prevent its displacement. At the end of fifteen or twenty minutes, crystals of

’Tovey, D. W. : Am. J. Obst. & Gtnec. 27: 916, 1934.
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copper oxychloride may be seen to surround the electrode and external os. The

current now is turned off slowly, the electrode withdrawn, and the cervical canal is

seen to be covered by a layer of copper crystals. Very often, due to superficial

electric coagulation and dehydration of the tissues of the cervix, the electrode be-

comes adherent to the cervical mucosa. This necessitates the use of the negative

current for two or three minutes in order to allow the withdrawal of the electrode

without undue trauma to the cervical mucosa.

The patient is instructed to take a cleansing douche every night and to return

in two weeks for another treatment. It has been our custom to have the patient

to return immediately after her menstrual period whenever possible. Pour to six-

such treatments are usually sufficient in clearing up the average case of endocervicitis

with erosion.

Most patients have complained of some degree of cramplike pain in the lower

abdomen during and for several hours after the treatment. In a few cases the

pain was severe enough to confine them to bed for one day, but no other outward

effects were noted. In no case has there been any evidence of bleeding or slough.

RESUI/rS

In the past eig:liteen mouths we have treated a total of 93 patients and

liave given 389 treatments. Of these, 71 patients were discharged as

completely cured. The patient returns once in two months for a

follow-up. There were 6 complete failures
;
these patients had a pelvic

inflammatoiy disease with a palpable mass confusing the picture.

Seven patients, after receiiung the full course of 6 treatments, were

relieved of the profuse discharge, but, clinically, "were not cured, a

definite erosion with edema of the cervix being present. Two of these

patients had also a complicating pelvic inflammatory disease. Nine

patients did not return after the second treatment.

Although there was no particular benefit in those cases in which

there existed a pelvic inflammatory disease, there was no lighting up

of infection as often occurs Avhen the cautery is used in this type of

ease.

CONCLUSION

Our experience with this method leads us to believe' that it approxi-

mates, more closely than anj'- other thus far advocated, the ideal treat-

ment for endocervicitis. The deposition of copper as copper oxy-

chloride produces a marked bacteidcidal effect. The mild coagulating

property of the positive current causes a shriveling and obliteration

of the infected glands, while the technic of treatment keeps the cervix

well dilated, bringing all the mucosa and the openings of the cervical

glands in contact with the electrode and, what is more important, per-

mitting adequate drainage.

2121 Pine Street



A MODIFIED INSTRUMENT FOR BIOPSY OF

THE ENDOMETRIUM

Abraham B. Tamis, M.D., New York, N. Y.

(From ilie Gynecological Service and Department of Laboratories of

Lebanon Hospital)

The value of the microscopic appearance of the uterine mucosa in the study of

functional derangements of the female genital tract has made biopsy of the

endometrium au essential diagnostic procedure. Several types of instruments have

been devised for this purpose. Burch and Klingeri made use of a punch apparatus.

Hoifman2 employed a narrow curet. The addition of suction, as suggested by

Novak,3 is a distinct improvement over sunple curettement, as more tissue is ob-

tained for pathologic examination relatively free of blood. The use of a plain

“open-end” cannula, also advocated by some, is objectionable because the force

required to scrape off a portion of the uterine mucosa must be directed upward

toward the fundus of the uterus. This is contrary to good surgical techuic, owing to

the possibility of perforating the uterus.

The instrument I have devised, with the technical assistance of Mr. H. Peck, of the

American Cystoscope Makers, Inc., is somewhat similar to the suction-curet-cannula

recently described by Novak (Fig. 1). It consists of a No. 14 F cannula (5) with

a uterine curve, the end of which (a) is round and closed. On the convex side of

the instrument, an aperture (b) is cut out, whose edge acts as the curet. The

obturator (ff) has a special coiled spring tip (j) which j)ermits case of introduction

into the cannula and closes the aperture smoothly and completely, thus preventing

any injury to the cervix when used. A pin (!:) on the obturator fits into a groove

in the cannula at (c), assuring complete closure of the apparatus.

For the performance of the biopsy, the patient is placed in the lithotomy position,

cervix exposed with a bivalve speculmn, swabbed wdth 0.5 per cent lysol solution,

dried, and painted -with 4 per cent Tr. iodine. The cervix is grasped with the

tenaculuin (1), and the direction and length of the uterine cavity are determined by

the uterine sound (£). The cervix is then dilated with the gradual dilators (5) and

(4) in order to permit the introduction of the assembled cannula beyond the internal

os. This usually gives the patient some discomfort, but if done slowly and with

reassurance to the patient, the succeeding steps may be performed more rapidly.

The obturator (6) is removed, the Y-valve (7) installed on the end of the cannula,

and the suction attachment (8) connected at (ft). An assistant holds the 20 c.c.

syringe and applies suction when directed.

The valve (/) is now turned toward (d), the cannula gentlj' directed to the fundus

of the uterus, and then withdra\vn as far as the internal os with an upward lift, in

order to exert firm pressure of the aperture (ft) against the posterior uterine wall.

During this maneuver, the assistant applies suction. When the syringe has been

drarni out to its full capacity, the valve (/) is turned toward (e), the air expelled,

the valve readju.sted toward (d) and suction continued. Specimens from two or

three different parts of the endometrium are taken. The instrument is then with-

drawm completelj' while suction is maintained. The cannula, the valve, and rubber

tubing are flushed out with water and their contents collected on gauze.

Continuous suction as advocated by Novak, instead of hand suction, may be
used, but a bottle must be interposed in the system in order to collect the specimen.
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The tissue is immediately immersed in 10 per cent formalin and sent to the labora-

tory for pathologic examination.

The amount of tissue obtained varies with the type of endometrium encountered.

The specimen contains practically no blood and is not distorted by the suction.

Fig. 2.—Endometrial biopsy in a case of monorrhagia taken on eigliteenth day of

menstrual cycle.

Fig. 2 gives an idea of the amount of material obtained by this method in a case

of hyperplastic endometrium.

This method is not advocated to replace the curet. The diagnosis of suspected

fundal carcinoma^ uterine polyps and submucous fibroids can only be ascertained or

excluded properly by a thorough curettement under anesthesia. Biopsy of the
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endometrium is most useful in tlie study of functional amenorrhea and menorrhagia.

Eeasonable care should be exercised to exclude a pregnancy or an acute inflammatory

lesion before resorting to the biopsy.

With proper precautions to secnre sterility, the method may be adopted as an

office procedure. Other than a slight bloody show for a few days after the biopsy,

no complications have been encountered. With due consideration for its limitations,

biopsy of the endometrium, as described above, has proved to be an efficient

diagnostic procedure.

' REFERENCES

(1) Burch, J. C., and Klinger, H. K.: J. A. M. A. 99: 559, 1932. (2) Hoffman,

P. E.: Am. J. Obst. & Gynec. 27: 616, 1931. (3) NovaP, E.: J. A. M. A. 104:

1497, 1935.

1882 Grand Concourse

DEEMOID CYST DIAGNOSED BY X-RAY

Roy j, Heffernan, M.D., Boston, jMass,

The following case is unusnal because the diagnosis, was established before op-

eration by the roentgen examination, which disclosed the presence of teeth in

the patient’s pelvis.

Miss C., single, aged twenty-four, consulted Dr. Harold A. Murphy of Jamaica

Plain, complaining of pain in the right lower quadrant. The family history was

unimportant. She had been well ' since cliildliobd and worked steadily as a dental

hygienist. Her only sjTnptom was dull intermittent pain in the right lower quad-

rant, of three months’ duration. The pain did not radiate, was not accompanied by

nausea or vomiting, and was not related to the catamenia, wliich was regular and

normal. An x-ray investigation of the gastrointestinal and renal tracts showed

the following:

“The examination of the upper gastrointestinal tract showed that the outlines

of the stomach and duodenum were normal, with no evidence of ulcer or new-

growth,

“At the six-hour examination the stomach was almost empty and the head of

the barium column had reached the hepatic flexure.
‘ ‘ At the twenty-four-hour examination the barium had reached the rectum.

There was no evidence of large intestinal dilatation or obstruction. The appendix
was not visuabzed, but the cecum was freely movable and not tender at the time of

the examination.

“A study of the gallbladder region showed no evidence of gallstones, and an
excellent filling of the gallbladder was obtained with the dye.

“Films of the renal tract showed no evidence of stone formation in either

kidney, ureter, or urinary bladder. On the left side of the pelvis, there are several

dense shadows, which have the appearance of teeth. One of these shadows seems

like a fully developed cuspid tooth -with a definite root canal. These are probably
teeth elements in a dermoid cyst.

“Conclusions: The examination of the renal and gastrointestinal tracts showed
several dense shadows on the left side of the pelvis, which appear like teeth. One
of these seems to be a fully developed cuspid tooth. This points toward the pres-

ence of a dermoid cyst with tooth elements in it. Elsewhere the gastrointestinal

tract is clear, with no evidence of any other pathologj'.’’

The patient was then referred to me for a gynecologic examination. The ab-

domen was relaxed, with no spasm or tenderness. The introitus was virginal, with
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no signs of inflammation. On rectal examination a small uterus was found in good

anterior position. There were no masses or tenderness in the right side of the

pelvis. On the left a tender cystic mass was felt the size of a baseball. This con-

firmed the x-ray diagnosis of dermoid cyst of the left ovary.

At operation Oct. 16, 1935, at the Faulkner Hospital, the uterus and right ad-

nexa were found to be normal. The left tube was intimately adherent to a cyst of

the left ovary and was resected ^th it. An adherent retrocecal appendix was also

removed. The patient made an uneventful recovery and was discharged on the

twelfth day.

Pier. i.

Pathologic Peport.—“Gross description: Cyst: 8 cm. in diameter, received

open. The surface is glistening. The wall measures 2 to 3 mm. in thickness. The

lumen is filled with hair and greasy material. The lining in part is skin and in

part is smooth and glistening. Bone and fat tissue are present in one place. One

tooth is present in a pedunculated mass in the lumen. The tooth is 1 by 0.5 cm. and

negative. Appendix: 5 by O.G cm. The serosa is slightly thickened and pinkish

white. The lumen is obliterated. Fallopian iuVe: Negative.
‘ ‘ Microscopic examination : Cyst

:

The wall is composed largely of ovarian tissue.

The lining surface is partly formed by squamous epithelium, and in many areas by

connective tissue. Hair shafts extend into the cyst wall in places. One projec-

tion into the lumen is covered with columnar epithelium and is composed of 'fat

and thyroid tissue. Scattered coil glands are also present. Appendix: The lumen

is obliterated by fibrous tissue. Muscularis and serosa are negative. Fallopian tvhe:

The villi are of average size and negative. The muscularis and serosa are negative.

“Diagnosis: Dermoid cyst, benign. Healed appendicitis nuth obliteration. Nega-

tive fallopian tube.”

524 COMMONWEAI/TH AVENTJK



TRACHEOESOPHAGEAL FISTULA AND COMPLETE

ESOPHAGEAL STENOSIS OP THE NETOORN

Fred A. Kassebohm, M.D., and Milton J. Schreiber, M.D.,

New York, N. Y,

(From the Ohstetric Service of the Lutheran Hospital)

The case of tracheoesophageal fistula herein described presented a diagnostic

and surgical problem. The pathologic findings which ultimately cleared the

diagnostic situation are described below, with a diagrammatic representation of the

pathologic anatomy.

Mrs. 0. P., ag^ed twenty-eight, housendfe, of Italian extraction, para i, was ad-

mitted to the Obstetric Service of the Lutheran Hospital of Manliattan on Dec. 14,

1935. She had been cared for in the Out-Patient Department and her pregnancy

had been entirely uneventful. After twenty-four hours of false pains, she fell into

active labor and after six hours delivered spontaneously an apparently normal, male
child weighing 6 pounds 14 ounces. The infant was resuscitated readily. The
perineum was intact, and the blood loss was moderate.

Four hours following delivery the infant was found to be moderately cyanosed, but
follon-ing the administration of 30 c.c. of blood intramuscularly and brief periods of

inhalations of carbon dioxide and oxj’^gen, the color became normal. Twenty-four
hours follon-ing delivery the infant again became cyanosed and all feedings were
promptly regurgitated. The temperature rose to 102°. Cyanosis was marked,
breathing was labored and accompanied by sounds similar to those characteristic of
pulmonary edema. There were signs of consolidation over the entire right chest.
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Pediatric consultation diagnosed aspiration atelectasis over the right chest.

Attempts to pass a soft rubber catheter to the stomach met with failure.

A barium feeding was administered, most of which was returned by regurgita-

tion. The plate was taken and the roentgenologist returned a report which carried

the diagnosis: '‘Aspiration pneumonia, entire right lung; congenital stenosis of the

esophagus. ’ ’

The general condition of the infant was poor. Forty-eight hours following

delivery cyanosis was intense, temperature 106.C°. Carbon dioxide and oxygen were

administered continuously with clyses and stimulants. Feedings were continuously

regurgitated. Seventy-two hours after delivery, after consultation, a Witzel gastros-

tomy was .performed as a life-saving measure, under chloroform anesthesia. Post-

operative reaction was bad and the infant died six hours after operation.

An autopsy was performed by Dr. Louis B. Ferraro. The esophagus was found

divided into two distinct portions, an upper and a lower, with no connection between

the two. The upper portion terminated as a blind sac to the left of the trachea

and at about the level of the bifurcation. The lower esophagus ran from the cardiac

end of the stomach upward behind the trachea to about 1 cm. above the bifurcation

where it became narrowed from a diameter of aljout 1 cm., to a diameter of 3 mm.,

and opened directly into the trachea. The entire right lung was consolidated.

The accompanying diagram (Fig. 1) illustrates the condition as noted at autopsy.

It is apparent that the sole route to the stomach of the infant was by way of the

trachea. Feedings probably overflowed or were evacuated from the upper esophagus

to be aspirated into the trachea, thence partially distributed to the lungs and

partially to the stomach. The gastrostomy was found patent at autopsy, but with the

pathology as found, it is highly improbable that it would have proved life-saving

even if performed earlier.

This type of case serves to demonstrate an unusual and interesting congenital

anomaly rarely seen. More important, it serves to focus attention upon the im-

portance of complete physical and laboratory studies of the abnormal newborn and

the value of necropsy where fatalities occur. More intensive study may serve to

eliminate the familiar "cerebral hemorrhage,” "prematurity,” and other diagnoses

commonly applied to the problem of the neonatal mortalities.

272 W. doth Street

509 W. ISSth Street

Shelanski, H. A.: Studies on Trichomonas Vaginalis in Vitro, J. Lab. & Clin.

Med. 21; 790, 1936.

In studies made on artificially cultured Trichomonas vaginalis the following

observations were made: With lethal concentrations of picric acid, silver nitrate,

silver picrate, protargol, argju-ol, and sodium picrate in four dilutions, viz., 1-100,

1-500, 1-1,000, and 1-5,000 in distilled water, the organisms ceased their motion, be-

came distorted, the body membranes ruptured and the contents disappeared in the

medium. With lethal concentrations of picric acid and sodium picrate, the organisms

assumed a spherical appearance and the membranes burst. Freeing the organism

from culture medium and suspension in Kinger’s No. 2 solution rendered them more

easily susceptible to the action of the substance being tested, thus demonstrating the

"buffering” action of the culture medium. Comparisons were made by studying

the effect of silver picrate and silver nitrate in vitro. If the separate role of the

cation is disregarded, it was noted that silver picrate is effective at lower silver

concentrations than silver nitrate, fcjlrong silver protein .shows a killing power similar

to silver picrate; mild silver protein is relatively ineffective, showing its first effect

at a concentration of 0.25 mg. of silver per c.c. in eight and one-half minutes.

W. B. Serbin.



A BABY WEIGHING FIFTEEN POUNDS TWO OUNCES AT
BIRTH

H. H. Skinner, M.D., Yakima, Wash.

U ISnrSUAli facts relating to newborn babies liave been attracting considerable

interest since the birth and development of the Dionne quintuplets in 1934,

Twice recently attention has been directed to California by the announcement first,

of the birth of an infant weighing over 14 pounds, and second, a little later a liv-

ing child weighing less than a pound.

In ISTovember, 1935, I delivered a woman of a living child weighing over 15

pounds. Such a size stimulated investigation of the recorded births of large chil-

dren.

The largest child on record, so far as I can learn, was reported by Dr. D. P.

Belcher, Sale City, Georgia, in 1916: It weighed 25 pounds. In 1922, Dr. E. Law-

ton Moss, in the British Medical Journal, reports a stillborn female infant weighing

24 pounds and 2 ounces, which specimen is still preserved. Dr. Willis S. Cooke

reports through the Journal of the American Medical Association, 1916, his delivery

of a living male cliild weighing 18 pounds. In 1927, Dr. E. E. Parakh of Bombay,

India, reports a 16-pound baby stillborn after a normal eleven-hour labor.

These are illustrations of different weights but not a complete record of all in-

stances of large infants reported through journal accounts. Most of these infants

were stillborn, and one difficulty seems common, in that the delivery of the shoul-

der always presents a problem.

One naturally turns to the large maternity hospitals and their records of the men
of great experience with access to still larger compilations to ascertain their figures.

No authority investigated has reported any excessively large infants. These men
of authority agree that babies weigliing over 11 pounds at birth are unusual, al-

though all have ndtnessed personally 13 and 14 pound infants.

In view of the above, my experience seems of sufficient value to report, Mrs.

J, P., aged tliirty-three, of French descent, came to my office first on Aug. 17,

1935. She was a para viii. Three cliildren were living; one died at five and one-

half years, the second at eight months, and the third at three weeks. My records

do not show the cause of any of the deaths. Her smallest cliild weighed 9 pounds.

In 1929, I delivered her of her fourth baby, wliich weighed 13 pounds. She was in

labor six hours and the delivery was not particularly difficult. The baby’s cord

was 42 inches in length.

She had had no operations and no illnesses. She is a very large, stout woman.
In August, she weighed 300 pounds and since then, as my office scales will only

register up to that amount, no further record could be kept.

Her last menstruation began ''the last of February, 1935.” She felt life first

on July 16, 1935. Her blood pressure was 120/70, which rose gradually to 190/110
on November 16, when she showed two-plus albumin, dropping down to 150/90, and
no albumin on November 19. She complained of swelling of her face, hands, and
ankles beginning November 16, but her physical aspect was such that her

word had to be relied upon for that condition. There was no edema present. She

was so fat that when she sat in the examining chair, her abdomen extended for-

ward to her knees.

Fetal parts could not be definitely outlined, but a little more resistance on the

left seemed to indicate O.L.A. The fetal heart tones were heard on that side.
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Measurements made with great difficulty from the symphysis to the upper edge of

the fundus were 43 cm. Pelvic measurements were not to be considered accurate.

She went into labor in her home ten miles out in the country a little before

midnight on Nov. 22
, 1935, and was seen first shortly before 2:00 A.M., when she

was having pains every three minutes, very hard.

Examination was made difficult by the fact that the rolls of fat from her ab-

domen extended to below the Auilva and had to be held out of the way continually

during the labor. Vaginal examination showed the large vagina full of membranes,

the cervical os completely dilated and the baby’s head barely engaged. The mem-

branes ruptured during the investigation. Her pains continued about the same.

She began to bear doum in about one-half hour and the baby’s head was sepa-

rating the vulva a few minutes later. At this time 0.5 c.c. of pituitrin was given, and

her abdomen with contents which had been flopping to her left was held as near the

median line as possible in order to assist the uterus in its effort to ex-pel the baby,

lest too much force be expended in merely lifting the tremendous mass to midline

with each contraction.

Three-fourths of an hour later, after the baby’s head had advanced nearly to

the point of delivery, the jnother was given % c.c. of pituitrin again, a dose which

is practically never given prior to deliverj-, but seemed indicated when considering

the probable size of the baby and the situation.

Pig. 1.—^Author’s case compared with a 91^ pound baby.

•Shortly after this, the vulva was pushed back over the baby’s head, but the

shoulders did not come. Very slight traction was made on the head, slight because

of fear of hanging the baby, but still the shoulders did not appear. During the

pains, the Kristellar maneuver was used, but without result. Pushing up one hand

by the baby it encountered the posterior shoulder, the left as it was advancing

through the superior strait. By hooking a finger in the posterior part of the baby’s

axilla, traction was steadily maintained, at first without the slightest progress.

The baby was making attempts to breathe; consequently, once or Dv-ico the hand

was removed in order to give the baby- an opportunity to get some oxy-gen, although

no air seemed to be received. Finally the shoulders made slow progression. A
finger finally reached the elbow, and the baby-’s left hand and arm delivered, then

with considerable difficulty-, by rotating the posterior shoulder anteriorly, the baby’s

right shoulder gradually came through under the sy-mphy-sis. The body and hips

followed rapidly-. The cord was 36 inches long and had a figure-of-eight knot in

the middle. With gentle persuasion, the baby soon began to breathe, although ac-

cording to the father, who said he was watching the clock, fifteen minutes had

elapsed since the baby-’s head was delivered.

The baby appeared enormous. According to the spring scales on hand, .she

stretched them to 15.5 pounds. As the baby’s cyanosis did not clear readily, the

parents were persuaded to grant permission to take the baby to the hospital for the
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administration of oxygen. At the hospital, she was again put on scales, weiglung

15 pounds and 6 ounces! The circumference of her head was 37.5 cm., breadth of

shoulders 21.5 cm., and length 61 cm.

Oxygen was given intermittently, and her cyanosis gradually became better, but

had not fully disappeared forty-eight hours later. For several hours immediatelj'

after birth she gave short, expiratory grunts, although she cried fairly lustily.

Both arms were completely paralyzed, dangling loosely at her sides; she made no

attempt to move them either voluntarily or upon stimulation. Thirty-six hours

later, she moved the right arm fairly well and the fingers of the left. At this time

she left the hospital.

Examination of her shoulders did not suggest any broken bones. X-ray revealed

no fractures, but that her heart was enormously enlarged, principally on the right

side. By estimation, it appeared to occupy one-half of the chest cavity. There

were no unusual sounds heard anywhere over the cardiac region; still with the x-ray

shadow and the persistent general cyanosis, the presence of some congenital heart

anomaly is suspected.

The baby was seen again December 21, when she was four weeks old. All

cyanosis had disappeared. A fluoroscope was not obtainable. She had attained the

full use of each arm. The mother said she was careful with the left for about

two weeks, when she ceased to give any particular attention, and since then the

baby appeared to have normal use of both arms.

AN IMPROVED UMBILICAL CORD CLAMP

A Preliminary Report

IMilton E. Kahn, B.S., M.D., P.A.C.S., Buffalo, N. Y.

T he consistent use of a cord clamp in preference to an umbilical tie may largely

avoid complications such as hemorrhage and stump infections.

Since Willson* in 1922 recommended the use of an umbilical cord clamp, a wide

variety of such instruments have appeared. The present clamp was devised in an

effort to include the advantages and to remedy some of the faults of previous in-

struments. It has to date been used in over 200 cases without a single incidence of

hemorrhage or infection. The cord stump separated on an average of 5.94: days,

lea\dng a clean, healthy base.

The instrumentt herewith presented is made of stainless steel and is extremely

durable. Assembled it weighs slightly over one-half ounce. It consists of (Fig. 1) two
''half-moon’' stainless steel jaws coimected by a hardened and tempered carbon
steel spring, cadmium plated. These opposing jaws are faced mth transverse, sharp,

machine-cut teeth which point toward the rear of the clamp. Tliis feature prevents

the cord from slipping toward the mouth of the instrument during its application.

A rectangular trough on each jaw prevents lateral sliding of the cord. On the flat

surface of each jaw is a through and through window wliich facilitates drainage and
drying of the instrument follomng sterilization. The two central holes admit the

prongs of the applying forceps. The latter instrument is designed to permit
parallel opening of the jaws of the clamp to a maximum without straining or "set-
ting” the steel spring. Slots on the handles of these forceps provide a sure grip

for the hand.

•TViJlson, P.: Am. J. Obst. & Gynec. 3: 50G, 1922.
tManufactured by The Gomco Surgical Manufacturing Corporation, Buffalo.
Received for publication, April 17, 1936.
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Por use, the applying forceps is fitted to the clamp and its jaws widely opened.

The clamp is then carried on to the cord as close to the skin edge as possible.

Care should be taken to bring the cord well to. the rear of the instrument. The

forceps is then removed. A hemostat is then placed on the cord distal to the clamp

and the cord cut between them. Ordinary cord dressing is then applied. As the

cord dehydrates, the pressure of the steel spring about the tliinning stump is automat-

ically and progressively increased. As previously stated, the stump separates on an

average of 5.94 days.

Fig-. 1.—Umbilical clamp. Disassembled for detail, applying forceps, and in position
on cord.

Tills improved umbilical clamp seems to provide an ideal method for treatment of

the cord of the newborn because of these advantages: (1) It is light in weight

and durable. (2) It is thoroughly and completely sterilizable, thereby reducing

the likelihood of infection. (3) It is easily and quickly applied. (4) It provides a

positive cord gi'ip thereby preventing hemorrhage. (5) On separation, it leaves a

clean healed stump.

40 North Street

The author is grateful to the Obstetrical Staffs of the Buffalo Hospitals for tlielr

cooperation and to Cecil Coghlan, M.B., P.R.C.S.. P.R.C.P., of Sydney, Australia, for

his valued suggestion.



PALPATION OP THE PETAL HEARTBEAT THROUGH THE
MATERNAL ABDOMINAL WALL*

Robert J. Griffin, M.D., Philadelphia, Pa.

(From the Kensington Hospital for Women)

P
alpation of the fetal cardiac impulse through the maternal abdominal wall

is quite unknown. Fomenko reports this finding in a case of universal hydrops

of the fetus. I was tinable to find any other reported in the literature, although

some may have escaped my search.

This apparently rare observation was made accidentally, and the following case

report is given more as a matter of interest in the unusual than for any practical

value it may have.

On April 23, 1933, Mrs. J. S., para iv, was admitted to the Kensington Hospital

for Women in labor. According to estimate, based upon the menstrual history, she

was seventeen days past term. Her pelvis was ample. Her previous labors had

been easy and terminated spontaneously. On admission, she stated’ that she had had

feeble and irregular pains for nine hours. Examination at this time showed the

fetus lying longitudinally, with a rounded prominence on the left side. The head

was presenting at the pehde brim. The fetal heart soimds were heard in the left

lower quadrant, and the rate was 140. Eectal examination revealed an uneffaced,

soft cervix with about 2 cm. dilatation. The presenting part was not engaged.

Eight hours later vaginal examination disclosed the cervix as effaced, 8 cm. dilated,

and very soft. The presenting part was stUl above the spines. The brow was found

presenting and the position was frontodextra transversa. External examination was

rechecked carefuUj', and at tliis time the fetal heartbeat was found to be easily pal-

pable tlirough the thin maternal abdominal w'all. The rate was 156 while the ma-
ternal pulse, simultaneously, was SO. The patient was prepared, and a moderately

easy podalic version and extraction were performed. Tlie baby was in good condi-

tion, weighed 7 pounds 9% ounces, and showed the typical caput and molding,

though slight, of a brow presentation.

We had here all of the conditions necessary for palpation of the fetal heart-

beat through the maternal abdominal wall. The fetus was in a deflexion attitude

with its left chest anterior; the membranes were ruptured, and the maternal ab-

dominal wall was thin.

From a theoretical standpoint, in order that this phenomenon may be observed,

the fetus must be in an attitude of extreme deflexion with the chest extended and
pressing against the uterine wall. Also, it is necessary for the left chest to be

anterior.

Since brow presentation is rare, there is not much opportunity to attempt to pal-

pate the fetal cardiac impulse in utero in tliis presentation. Face presentations,

however, are more common and we might some time palpate the fetal heartbeat when
other favorable conditions exist, i.e., ruptured membranes and thin uterine and ab-

dominal walls.

REFERENCE

Fomenlco, B. P.: Zentralbl. f. Gynak. 50: 231, 1926.

•Presented at a meeting: of the Obstetrical Society of Philadelphia. March 5. 1936.
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A PAD FOR KEEPING THE PATIENT DRY IN BED IN CASES

OP VESICOVAGINAL FISTULA

Douglas P. Murphy, M.D., Philadelppiia, Pa.

(From the Gynecean Hospital Institute of Gynecologic Fesearch and the Depart-

ment of Ohstetrics and Gynecology, University of Pennsylvania)

P ATIENTS having inoperable, ve.sicovaginal fistulas suffer much distress from

being constantly wet. At night, the necessity of getting out of bed, in order

to remove wet clothing, interrupts their sleep to such an extent that a full measure

of rest is impossible. Furthermore, the heat of the body hastens the decomposition

Fenestration showing towels beneath

3 bath towels
Fier- 1.

Triangular cotton pad covers

of the urine, which is absorbed by the clothing, with the production of the well-

known disagreeable odor, distasteful to patient and family alike.

The device slionm in Figs. 1 and 2 eliminates the above difficulties, for by its use,

the patient is able to remain dry, and at the same time experiences no odor of

decomposing urine.

The aitparatus consists of two parts, a rubber pad and an envelope. The pad

is made of sponge rubber and measures 18 by 24 by 3 inches. It posses.ses a cen-

trally placed fenestration, measuring approximately 8 by 8 inches, which is some-

what tlie shape of a toilet seat. The sponge rubber is entirely covered by having

cemented to its surface a sheet of smooth, soft texture rubber.
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The envelope fits the pad, for which purpose its corners are mitered and supplied

with metal snap fasteners
j

it is made of the same fine quality rubber sheeting

as is cemented to the pad. Additional equipment includes bath towels to absorb the

urine, and three triangular pieces of cotton cloth, to protect the patient’s body from

the rubber.

The bed is prepared for sleeping in the usual manner. Several bath towels are

placed in the bottom of the rubber envelope, and upon these is laid the rubber

pad. The corners of the envelope are then fastened. Next, the pad and envelope

are placed across the bed with the tapered end of the fenestration toward the foot.

The pad is covered by using the three triangular pieces of cotton cloth as shomi in

Pig. 2. The two pieces covering the ends of the pad are applied last, since they are

the ones which might possibly get wet. Either of these end pieces can be removed

independently, without the patient being required to get out of bed to do so. In

actual practice, however, the wetting of these covers is very rare.

In order to create an even sleeping surface, patients can make themselves com-

fortable by utilizing pillows. The consistency of the sponge rubber pad is such

that the patient is not conscious of its presence when awake, and she can assume

any position during the night and still remain dry.

The patient lies with her vulva overhanging the fenestration in the pad. The

urine drops through the fenestration and is absorbed by the toweling, wliere it

spreads out beneath the pad, and thus is not exposed to the patient’s body heat. As

a result, no offensive odor is produced. The following morning, the moist towels

are removed, the pad and envelope are cleansed with a damp cloth, fresh towels re-

place the moist ones, and the apparatus is again ready for use. The rubber fails

to absorb any odor from the urine.

The device was developed through the cooperation of Mrs. S. M., a patient in

the Philadelphia Home for Incurables, who has been using it constantly for more

than two years. She had suffered from vesicovaginal and rectovaginal fistulas for

more than eight years before she had the opportunity of using the present apparatus.

She has found the bed pad to be the only satisfactory method for keeping herself

dry at night.

Sharman, Albert: The Significance of Leucorrhoea, Brit. JI. J. 2: 1199, 1935.

Excessive leucorrheal discharge may arise from vagina, cervix, or uterus. The

least common is the latter. Fallopian tubes are rarely the source of vaginal dis-

charge, except in tubal carcinoma, wliich may cause a watery discharge.

Cervical infection is the most frequent source. Often erosions are seen, or lacera-

tions or ulcerated and hypertrophied areas. Endocervicitis is frequent. Organisms

found, excluding gonococci, are diphtheroid bacilli, coliform bacilli, staphylococci,

anaerobes and gram-positive diplococci. Sjqjhilitic or tuberculous lesions are uncom-
mon but must be borne in mind.

The vagina is a frequent source of leucorrhea, due to infection and secondary

to endocervicitis. Trichomonas vaginalis is the most common infective group. The
discharge in tliis type of infection is copious, watery, yellowish, finely frothy or

foamy and irritating. The vulva may be inflamed and the vaginal walls may be

covered with hj-peremic or granular areas.

Treatment depends on the diagnosis of the source of the discharge which must
be established. A careful clinical examination is essential. Particular care must be

given immediately after menstruation owing to the recurrences at tliis time.

In noninfective cases local treatment is useless, and general medical measures
must be instituted.

F. L. Adair and S. A. Pearl.



Department of Practical Problems

in Obstetrics and Gynecology

Conducted by Williaji J. Dieckjiann, M.D.

Announcement

Beginning witli tlie present issue, a coinpreliensive article on some
practical topic or question will be included at frequent intervals, in

each volume of the Journal. While addressed primarily to the prac-

titioner, these contributions slionld prove of general interest. Sugges-

tions as to future topics are invited from our readers. This Department
will be conducted by William J. Dieckmaun, Associate Professor of

Obstetrics and Gynecology'-, University of Chicago.

The Editors.

THE TREATMENT OP PLACENTA PREVIA

M. Edward Davis, S.B., M.D., Chicago, III.

(From the Department of Obstetrics and Gynecology of the University of

Chicago and the Chicago Lying-In Hospital)

A VOLUMINOUS literature has accumulated on tlie treatment of placenta

previa. A careful perusal of this literature reveals certain trends in the man-

agement of this complication. As in other medical conditions, the pendulum of

therapeutic thought swings widely from one extreme to the other, but slowly and

surely these excursions gi'ow shorter, so that out of all these experiences a sane,

rational and safe therapy has evolved. Few medical conditions are amenable to

a specific form of treatment. Usually, the desired end-result can be achieved by

a number of methods. It is thus in the treatment of placenta previa.

Although the exact nature of placenta previa was known to such early writers as

Portal in 16S5 and Justine Sigmundine in 1690, almost no progress was made in the

treatment of this condition until comparatively recent years. A maternal mortality

of 40 per cent in the expectant treatment (Muller) could be ascribed to an “act of

an all-wise providence” in 1877, but an avoidable mortality of even 5 per cent bears

the most careful scrutiny today. We, as obstetricians, have become mortality-con-

scious, partly through our oum efforts and partly through the efforts of an ever

increasing interest in maternal mortality by the lay public. It therefore behooves

us to review the present trends in treatment and to crystallize our opinions on the

best management of placenta prewa.

The incidence of this complication has changed little by the passing of time, nor

is it affected by race or climate. An ever increasing number of patients is referred

to hospitals, so that the incidence in hospital practice has been increasing, and is

much higher tlian in the general population. Hauch collected all the cases occurring

in Denmark during the five-year period preceding 1933, and found 718 cases in

over 346,984 deliveries, an incidence of onlj' 2.07 per thousand, although this
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frequency increased to 10 per thousand in hospital practice. In 12,040 deliveries

at the new Cliicago Lying-In Hospital from 1931 to 1936, the incidence of placenta

previa was 5.02 per thousand.

It has been emphasized in the literature that placenta previa is associated chiefly

with multiparity, becoming more common %vith increasing parity. Eecent statistical

studies tend to indicate that the condition is at present only twice as common in the

multipara as in the primipara; 35.1 and 64:9 per cent in the Chicago Ljdng-In

Hospital, 39 and 61 per cent in Marr’s report. When one takes into consideration

the size of the average American family, the present trend in incidence is equally

divided between the primigravida and the multigravida. It is interesting to speculate

on this change in trend. The probable explanation is the ever decreasing size of the

American family, the decrease resulting in fewer mothers of high parity.

The treatment of placenta previa must be aimed at the following principles:

(a) the bleeding must be arrested; (b) the pregnancy must be terminated; (c)

infection must be guarded against; (d) trauma must be avoided; and (e) the

patient’s general condition must be maintained. The method or methods that can

accomplish these results with the lowest mortality for the mother and her child

should be regarded as the procedures of choice.

PROCEDURES USED

There is no expectant treatment for placenta pre\da. The opinion is universal

that with rare exceptions active treatment should be instituted as soon as the com-

plication makes itself evident. The • following procedures have been advocated and

used extensively in the active treatment of this condition.

1. Manital dilatation of the cervix, or accouchement force. TMs has no place

in the treatment of placenta previa. It is probably the most disastrous of all the

obstetric procedures for the mother, residting in extensive lacerations and uncon-

trollable hemorrhage. The pathologically vascularized cer%ux tears like wet blotting

paper when it is unduly stretched, opening up large, thin-walled sinuses. The re-

sultant hemorrhage may be impossible to control. This procedure has no place in

the present therapy of placenta previa.

2. Vaginal tamponade, the oldest of the methods, has few advocates today. Pack-

ing for the control of hemorrhage had many enthusiastic followers. Before the

advent of good hospitals, and good roads for the transport of patients to these hos-

pitals, vaginal tamponade may have been a life-saving measure. The method became

obsolete when it was demonstrated that few cases could be packed so satisfactorily

as to control the hemorrhage, that the pack as generally used acted as a plug, damming
back a continued blood flow. Furthermore, many patients who survived the blood

loss succumbed to the infection introduced or activated by the pack. Packing as a

preliminary measure before transferring a patient to the hospital is lilcewise to be

condemned because of the danger of infection. It should rarely be necessary to pack

a patient before she is sent to a hospital.

Should packing become necessary, the following procedure can be carried out.

The pack should consist of ten or twelve yards of three-inch specially prepared

gauze which should be moistened just before using. Acriflavine, 1 per cent, in

glycerin can be used as an antiseptic. The placenta is separated for a distance

of at least 2 cm. about the os. The cervix is fixed by vulsella forceps, and the lower

segment, fornices of vagina, and vagina are thoroughly packed. A vulval pad and
T-binder are applied. TSIien the course of the patient’s labor indicates complete

dilatation of the cervix, the pack is removed and delivery completed by podalic

version and extraction.

3. Vnpinre of the mem'branes for the treatment of placenta previa was popularized
by Justine Sigmundine in 1690. It has survived the many changes instituted

in the treatment of this obstetric complication and has a distinct place in present
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therapy. Rupture of the membranes accomplishes a threefold purpose. It allows

the rigid placenta to remain attached to the progressively developing lower uterine

segment, thereby avoiding any further separation of the placenta which accounts

for the hemorrhage. The draining away of the liquor amnii allows the fetal present-

ing part to descend into the pelvis and to exert pressure against the placenta and

the maternal sinuses, thereby controlling further bleeding. Last, it usually initiates

labor. In marginal placenta previa this simple procedure is usually sufficient

to control the hemorrhage. In partial placenta previa it may not suffice to control

the bleeding and in such an event it represents a preliminary maneuver to be

followed by another procedure which will more effectively control the bleeding.

Essen-Moller reported that in 9C of 245 cases of placenta previa treated by this

method, only one death occurred; Glow of Stockholm reported a mortality of 2

per cent; no deaths occurred in the Chicago Lying-In Hospital series.

Chart 1.—^Analysis of 2,031 cases of placenta previa from representative clinics.

From the foregoing and other statistics, it can be seen that in selected cases where

this method is applicable and controls further bleeding, the results for the mother

are good. The simple procedure can be carried out with little manipulation and

with little danger of introducing infection.

4. Braxton Hides’ version was introduced in 1864, at a time when the expectant

treatment for placenta previa resulted in a terrific mortality and the new technic

represented a distinct advance in therapy. The method gained its greatest popularity

before cesarean section became a safe procedure, and its use has decreased steadily

with the increasing safety of abdominal delivery. The method, when successfully

carried out, controls further hemorrhage effectively. Tlie baby ’s body exerts adequate

pressure against the placenta and lower uterine segment, providing some traction

is applied to the delivered leg.

Experience has emphasized several precautions that must be taken with this

method. In the first place, following the completion of tlie version, no attempts at
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delivery must be made and a spontaneous delivery must be awaited. The only

manipulation justifiable is the maintenance only of sufiicient traction to control

bleeding. In Hauch's statistics, Braxton Hicks’ version alone without extraction

resulted in a maternal mortality of 11.7 per cent; where version was subsequently

followed by extraction the mortality almost doubled, 20 per cent. The increased

mortality is due to serious lacerations of the cervix and lower uterine segment when

the fetus is delivered through an incompletely effaced and dilated cervix. The ab-

normal attachment of the placenta results in a pathologic vascularization of the

lower uterine segment and cervix, so that tliis normally elastic, tough tissue tears

at the slightest manipulation, opening up enormous sinuses. This pathologic

vascularization and loss of integrity on the part of the lower segment makes other

methods of surgical delivery through the natural passages equally hazardous.

The procedure is a difficult operation for the relatively inexperienced physician to

carry out successfully with a minimum amount of trauma and blood loss. Version,

when dilatation is sufficient to introduce the hand, may be difficult, but when it is to

be performed through a cervical canal dilated onlj^ sufficiently to admit two fingers,

when the placenta covers the os and interferes with free intrauterine manipulation,

the procedure may be exceedingly difficult. Anesthesia is usually necessary. These

and other difficulties encountered are probably responsible for the marked variation

in results obtained by various clinics. It is conceivable that the more experience

one gains with this method, the better his results will be. Glow of Stockholm re-

ported a maternal mortality of 9.3 per cent; Essen-Moller 7.G per cent; Irving has

had a decreasing mortality with experience and selection of cases; at the Chicago

Lying-In Hospital the author reported a mortality of 1.25 per cent from 1918 to

1927; two of the three maternal deaths resulted from Braxton Hicks’ version.

5. Willett’s method of treating placenta previa is worthy of note. The procedure

consists of obtaining a firm grasp of the fetal scalp by means of a modified vulsellum

forceps and using this means of applying steady and continuous traction of the

head. The illustration demonstrates the principle of the method. Willett’s forceps

are ideal for this purpose; however, a long, heavy vulsellum forceps can bo sub-

stituted. The presenting part can thus bo kept closely applied to the placenta,

thereby controlling the bleeding. Dilatation of the cervix with normal delivery of the

infant is awaited.

Altliough living children have been delivered by this procedure, it is preferable to

confine its use to previable infants. Properly carried out, it is effective in arrest-

ing the blood flow. This method should largely replace Braxton Hicks’ version in

marginal and partial degrees of placenta prerta because of its simplicity and the

teclmical difficulties of the latter procedure. Should an emergency arise in the

home, Willett’s procedure could be carried out with a minimum of manipulation

and experience. The method has had considerable vogue in Great Britain but it

has been rarely made use of in America.

6. Maurer in 1887 introduced metreurysis in the treatment of placenta previa.

This method gained considerable popularity through the work and writings of

Diihrssen. The idea of introducing a rubber balloon into the lower uterine segment
and distending it with some fluid medium to exert pressure appears at first hand
to bo a good one. The bag should be introduced intraovularly, after rupture of the

membranes. Properly introduced it serves to compress the placenta against the

uterine wall, effectively controlling further hemorrhage. A bag of 10 or 11 cm. in

diameter across the base should bo used, so that sufficient dilatation for immediate
delivery is obtained on its passage. Sufficient traction should be applied to the bag
to keep it closely applied to the jdacenta. A weight of 250 to 500 gm. attached to

the bag and suspended over the end of the bed or over a pulley is usually effective.

The passage of the bag is rarely followed bj- spontaneous delivery so that recurrent
bleeding may necessitate delivery by vcr.Mon and extraction or by forceps.
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The practical objections to tliia method are the following: The progress of the

bag in securing dilatation must be carefully followed. Immediately after it has

left the cervix it must be removed from the vagina so that it does not act as a

plug beliind which serious hemorrhage may occur. The passage of the bag may have

to be followed by further manipulation for the delivery, thereby adding to the

danger of trauma and infection. The foreign object introduced into the uterus,

and often left in situ for twenty-four hours and longer, increases the incidence and

hazards of infection, always a real danger in placenta previa. Sudden expulsion

of the colpeurynter may result in extensive lacerations with serious liemorrliage.

Last, a suitable rubber balloon may not always be available.

In that many women who were treated by metreurysis to control the hemorrhage,

subsequently had other obstetric procedures to complete delivery, it is difficult to

collect statistics for the former operation alone. Hauch in his survey of Danish

cases reports a maternal mortality of 12 per cent; Glow of 7.5 per cent for Sweden;

Peckham of Johns Hopldns Hospital, where metreurysis predominated in the treat-

ment of placenta previa, reported a mortality of 8.61 for the last ten years preced-

ing 1930. It is of interest to note that this procedure offers a better prognosis for

the baby than does the operation of Braxton Hicks’ version, where the baby is most

often sacrificed as a tampon to control the mother’s bleeding.

7. A new epoch in the treatment of placenta previa began with the introduction

of cesarean section. The first abdominal section for tliis condition was performed in

this country by Houston Ford in 1892. Dudley published an article in 1900 and

stated that "cesarean section is the ideal treatment of placenta previa.” In

England this operation in placenta previa was taken up by Lawson Tait; in Prance

by LePage; in Germany by Kronig and Sellheim in 1908. Cesarean section during

these early years carried a considerable mortality even though imcomplicated by

placenta previa, but in spite of this the results obtained were considerably better

than with the older methods of treatment. The use of cesarean section spread

slowly throughout Europe, but very rapidly in this country.

8. Vaginal cesarean section had considerable vogue in Germany. The method

rapidly lost its popularity because of the associated high mortality. The advantage

offered by this operative route, because of the decreased danger of infection, was

lost in the increased danger of serious hemorrhage. All operative manipulations on

the cervix and lower uterine segment, the seat of a placenta, are extremely difficult

and hazardous. Hauch in his collected statistics reported a mortality of 24.1 per

cent; Glow 10.1 per cent. This method has not been used extensively in any of

the American clinics.

9. With the introduction of the low or cervical cesarean section and its increased

safety, the use of abdominal delivery in the treatment of placenta previa has gained

tremendous impetus. The Eighth Congress of the French obstetricians and gynecol-

ogists in 1933 carefully considered the results obtained in the treatment of placenta

previa in the leading clinics of the world and concluded that abdominal cesarean

section was the treatment of choice in all serious cases of placenta previa. Similar

conclusions were readied by the Northern Surgical Society in Stockholm in the

same year, representing Norway, Sweden, and Denmark; Essen-MoUer in 1934

concluded that abdominal cesarean section was justified in all serious cases. In

Germany, Mikulicz-Eadecki expressed similar mews.
In the United States, DeLee was the first to advocate more widespread use of

low or cervical cesarean section or laparotrachelotomy in placenta previa. Bill of

Cleveland extended its use to include all tj’pes of tliis condition. Irving, at the

Boston Ljfing-In Hospital, has steadily increased the incidence of cesarean section in

placenta previa. Johns Hopkins was the last large clinic to adopt this treatment

in selected total placenta previa cases, although Williams was never thoroughly

convinced that this was ideal treatment.
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Theoretically, cesarean section ofEers many advantages in the treatment of placenta

previa. The low or cervical operation invades the placental site, and although

considerable bleeding may occur the entire bed of the placenta is open to inspection.

Bleeding can be controlled by careful pacMng and suturing. Although it is rarely

necessary, a bleeding sinus can be stitched. The pathologic uterine wall is not

traumatized, thereby minimizing the likelihood of infection. In some cases where the

placenta is attached to the anterior wall of the lower segment, necessitating extensive

laceration of the placenta before the uterine cavity is entered, a low classic section

may be preferable. Some authors advocate the routine use of the classic section

for placenta previa, thereby avoiding the placenta and its site. The greater security

of the low operation from postoperative complications, however, usually outweighs

the increased difficulties encountered in its performance in placenta previa.

Although the low or cer\ical cesarean section provides considerable safety from

infection, its use in the obviously infected case is not advisable because of the

likelihood of a serious extension. Patients who present themselves with obvious in-

fection as a result of previous manipulation, packing, or mismanagement, had better

be treated by conservative methods. Porro cesarean section, or cesarean section

followed by hysterectomy, has received increasing popularity in these cases. Many
patients are multiparas, when the operator need not be too greatly concerned by the

sacrifice of the uterus. The careful surgical removal of the large infected uterus,

often the focus from which the general infection develops, results in a decreased

incidence of serious, postoperative puerperal infection.

The maternal mortality of cesarean section in the treatment of placenta previa

differs greatly, and is largely determined by the cesarean section mortality of the

clinic-and the class of patients treated. At the Chicago Lying-In Hospital we have

delivered 120 patients with serious degrees of placenta previa without maternal

mortality. Bill of Cleveland has reported equally good results. Large series of

cases have been reported in which the mortality is as high as 10 per cent; Hauch’s

was 9.7 per cent; Panlrow’s 4.4 per cent. The maternal mortality is largely the

result of a general infection superimposed on a patient so seriously depleted of

blood that she offers little if any resistance.

Table I. Chicago Lying-In Hospital Statistics

January, 1927, to January, 1936

190 Cases of Placenta Previa

MARGINAL PARTIAL TOTAL
99 25 66

Methods of Treatment

NO. OF CASES
PERCENTAGE
OP CASES

Low or cervical cesarean
46,5Porro cesarean 8;

Vaginal cesarean r
Rupture of membranes 32 16.8
hletreurysis 28 14.7
Braxton Hicks’ version 23 21.1
Breech extraction 8 4.2
Forceps delivery (only) 11 5.7

Mortality

MATERNAL FETAL
None Total 64 or 33.6%

Previable and monstrosities 48
Viable normal 16
Corrected mortality 8.4%
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PRINCIPLES OP TREATMENT

In the preceding brief resume of the various treatments advocated in placenta

previa, the tendency toward a more rational therapy can be noted. No one method

offers the ideal solution for every case because of the many factors involved, such

as the degree of placenta previa, the patient’s condition, her parity, the duration

of the gestation, the patient’s environment, and the attendant’s skill. These and

other variable factors influence greatly the therapy and its ultimate result. Thus

we see that in spite of an accumulated experience of years in thousands of cases,

our collected results still warrant improvement. Munro-Kerr reports that the maternal

mortality in England and Wales is 14.11 per cent
;
in Scotland 11.9 per cent

;
the U. S.

Children’s Bureau reported that 11 per cent of maternal deaths resulted from

hemorrhage. According to the 1934 Report on Maternal Mortality in Philadelphia,

S.7 per cent of the deaths resulted from placenta previa.

In recent years the importance of other factors than the mode of delivery has

been repeatedly emphasized. Early recognition and treatment of the condition,

hospitalization, proper preparation of the patient before delivery, and free use of

blood transfusion are probably of equal importance as the method of delivery.

The ideal management of placenta previa should begin in the prenatal period.

The patient’s history should include information concerning any hemorrhage in

previous pregnancies. The patient should have a careful blood study. Anemic

patients should receive adequate therapy during the pregnancy for the restoration

of the normal blood picture. There has been an increase in the anemias of pregnancy

during the last economic depression. At the Chicago Lying-In Hospital 12 per cent

of pregnant women had a hemoglobin of less than 10 gm. per 100 c.c. of bloo.d.

Patients with a very low hemoglobin should be transfused before delivery. It re

.quires little discussion to emphasize the fact that the anemic patient will with-

stand a moderate blood loss poorly and a serious blood loss not at all. To carry

modern prenatal care a step further, the doctor in the smaller community where

medical facilities may be somewhat limited, particularly in an emergency, would

do well to determine the patient’s blood group. In this age of prophylactic medicine

he can even go a step further and group and match the husband or some other

members of the family. Thus, when an emergency arises, a safe blood donor is

immediately at hand and precious minutes are saved. Fewer serious mistakes will

be made under the stress of pressing events.

Bleeding during pregnancy at any time must be considered abnormal and of suf-

ficient importance to warrant investigation. Patients must be taught to report any

bleeding occurring during gestation. When the bleeding occurs during the last

trimester of pregnancy, it should be regarded of sufficient import to merit an ex-

amination, in a hospital if possible. In the literature which has been reviewed, several

impressions stand out vividly'. In the first place, placenta previa is a complication

necessitating hospitalization. Only under unusual circumstances is it justifiable to

treat a patient in the home. In the second place, women shonld be referred to a

hospital with their initial bleeding without manipulation in the home. To obtain

any improvement in our results, these two fundamental principles must be observed.

The initial hemorrhage in placenta previa is rarely alarming. The characteristic

course is small, repeated hemorrhages, and finally a serious hemorrhage. These

small hemorrhages are the warning signs of a serious calamity. The patient should

be referred to a hospital for diagnosis and treatment at the first sign of bleeding

in the last trimester. This regime will rarely necessitate examination in the home

with its possible complications.

Examination of bleeding cases in the home is always fraught with danger. A
simple examination for diagnosis may' stir up a profuse hemorrhage necessitating

further manipulation for its control. Packing for the control of bleeding adds
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greatly to the danger of infection and is often ineffective in controlling the bleed-

ing, These manipulations for diagnosis and' control of hemorrhage often alter the

subsequent course of treatment and make a favorable prognosis unfavorable. The

patient "who is referred to a hospital at the earliest sign of bleeding will rarely be

jeopardized by the transportation, if she has not been previously examined.

The maternity department of every hospital should have a smootldy functioning

regime for the treatment of bleeding cases. Indeed, in some of the foreign countries,

special centers have been set up for the treatment of patients bleeding in pregnancy,

in an effort to lower the high maternal mortality. The patient, on entering the hos-

pital, should have her blood group determined and her blood should be cross-matched

with that of a suitable donor. Examinations of all kinds are usually postponed until a

donor is available, for once an examination is done, the appropriate therapy must be

instituted. The patient who has lost considerable blood and shows the general effects

of the blood loss should have a preparatory tr.ansfusion. This will fortify her

against an unusual blood loss during the subsequent diagnosis and treatment. Bill

first pointed out the value of this procedure, which we have adequately confirmed at

the Cliicago Lying-In Hospital.

Before the vaginal examination is started, preparations should be completed for

obstetric procedures from below or possible cesarean section. The degree of prema

is determined as well as the state of the cervix, the size of the pelvis and the ma-

turity and size of the fetus. We distinguish clinically, marginal placenia previa

where the edge of the placenta is palpable at the cervical os, partial placenta

previa where a portion of the os is covered b)’ placental tissue, and total placenta

previa where the entire os is covered by placenta. The degree of placenta previa

is determined when the patient is first seen, irrespective of the dilatation of the

cervix. In that most cases are examined and treatment instituted before the advent

of labor, it is not feasible or necessary to determine the placental location more ac-

curately. The maturity of the fetus is estimated, and its extr.auterine viability con-

sidered for this may effect the procedure to be followed. The examination con-

cluded, appropriate treatment is instituted depending on the exigencies of the case.

It is rarely desirable to postpone tlie termination of pregnancy in placenta previa.

The initial hemorrhage is usually followed by repeated bleedings, any of which may
seriously endanger the patient’s life. With the slow development of the lower seg-

ment more and more placenta must be separated from its attachment and hemor-

rhages wll continue. The presence of blood in the vagina predisposes to infection

b}' a change in biologic relationships. Necessary subsequent manipulations be-

come more hazardous in the presence of a virulent bacterial flora. These real dan-

gers make the policy of ‘'watchful waiting” for viability of the baby undesirable,

except under unusual circumstances, and then only with the patient most carefully

observed in a hospital. This policy must result in a necessary sacrifice of previable

fetuses.

The treatment instituted will depend on the many factors previously discussed.

Marginal placenta previa and partial placenta previa in multiparas in good condition

can best be treated by simple rupture of the membranes. ^Vllere this does not con-

trol the bleeding, one of two procedures can be instituted: Braxton Hicks’ version

or metreurysis. Wlierc the fetus is previable, a careful Braxton Hicks’ version is

probably the treatment of choice, although its performance may be difficult. Tlie

use of Willett’s method should be considered. The careful intraovular introduction

of a suitable bag, large enough to provide sufficient dilatation on its passage, is

preferable where the fetus is viable. It is probably a more simple procedure than
Br.axton Hicks’ version but demands more careful and intelligent observation for a

satisfactory result. Following the passage of the bag through the cervix, a spon-

taneous delivery can be awaited if there is no bleeding, or delivery can be ac-

complished by version and extraction, or when the head is engaged, by forceps.
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The management of the tliird stage of labor is worthy of some comment. Fol-

lowing the delivery of the baby, normal separation of the placenta can be awaited

unless bleeding occurs. In that event careful manual removal is indicated. In the

event a difficult operative procedure has taken place, a careful examination of the

entire lower uterine segment and inspection of the cervix for lacerations should be in-

stituted. Lacerations which cause bleeding should be repaired. Atony of the

uterus follondng placental expulsion necessitates careful exploration of the uterine

cavity, evacuation of clots, and oxytocic drugs. If the bleeding continues, the

uterine cavity should be firmly packed, packing the corporeal cavity first and then

the stretched, traumatized, bleeding lower segment, and finally the entire vagina.

An insecure or improperlj'^ placed pack is worse than none at all, for it acts as a

plug behind which bleeding continues. It is good practice to administer pituitary

extract intramuscularly or better yet, ergonovine intravenously, just as the baby

is being delivered, thereby hastening the third stage.

Cesarean section should be reserved for the patient with total placenta previa;

in the partial placenta previa when the placenta covers a considerable portion

of the cervical os and the patient is a primipara; any patient that enters the

hospital exsanguinated and in critical condition; where some other indication than

the placental location exists, such as a borderline pelvis or an elderly primipara.

The low or cervical cesarean is probably the preferable procedure unless the pla-

centa is palpated during operation on the anterior wall, then the low classic is prob-

ably the simpler procedure. Porro cesarean should be considered in early multiparas

with partial or total placenta previa, who are grossly infected due to previous man-

ipulation.

It cannot be too strongly emphasized that measures for combating blood loss are

a most essential part of any treatment of hemorrhage in pregnancy. The subse-

quent maternal mortality, serious puerperal infection, and prolonged convalescence

and invalidism can be greatly reduced by a serious attempt to restore in some

measure the blood loss of the patient. For maintaining blood volume, saline or

Ringer’s solution can be given by hypodermoelysis, using 16 guage needles. Glucose

solution in 20 per cent concentration should be given intravenously at as slow a rate

as possible, discontinuing its administration just as soon as blood is available. No
more than 500 c.c. should be given unless a liberal blood transfusion follows. It

must be remembered that large amounts of hj-pertonic glucose solution draw lib-

erally on the fluids in the tissues and increase blood coagulation time. In the

event blood is not immediately available 500 to 1,000 c.c. of 6 per cent acacia can

be slowly administered intravenously. Although the blood volume be restored, suf-

ficient circulating hemoglobin must be present to carry on the vital functions of life.

The amount of the transfusions should depend on the blood loss, averaging 600 to

800 c.c. in the usual case. Dieckmann and Daily report that in 22 cases in which

the blood loss was measured it averaged 824 c.c., and these patients received a total

of 29 transfusions averaging 070 c.c. of blood per patient.

Throughout this discussion little has been said concerning the interests of the

baby in the management of placenta previa. This condition is a maternal complica-

tion and of such serious import that the mother’s interests must be considered first

and guarded always. TIic baby’s interests must always come secondary in any

decision. The treatment which assures a living baby and at the same time safe-

guards the mother’s life is certainly to be preferred.

Placenta previa carries with it an incffitable fetal mortality. This condition fre-

quently manifests itself so early in the course of the gestation that the baby could

not carry on an extrautorino existence regardless of the method of delivery. In our

series 10 per cent of the pregnancies were terminated before the thirtieth week, and

these previable fetuses had no chance at survival; another 10 per cent were terminated

before the thirty-fifth week with only a fair chance at survival. Some of the
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fetuses succumb as a result of separation of the placenta and a deficient circulation,

others become exsanguinated by traumatic lacerations of tlie placenta as a result of

operative manipulations, but the majoritj' sustain fatal injuries during their de-

livery.

That the fate of the infant depends largely on tlie metliod of treatment can be

seen from the following figures. "iMien the treatment consisted of rupture of the

membranes, the gross fetal mortality was 33 per cent; metreurysis, 50 per cent;

Braxton Hicks’ version wlicre the infant must of necessity be disregarded,- 54 per

cent; in cesarean section, 12 per cent. Thus, it is brought home to us that cesarean

section safeguards the interest of the baby the most. By this method many babies

at tile borderline of idability are delivered uninjured and take up a normal extra-

uterine life. The tremendous increase in the safety of the baby given by tliis method

over otlier methods in vogue has been a powerful argument used by many clinicians

who propose to -widen the scope of this treatment. The ever decreasing size of the

family lias resulted in an ever increasing value of the unborn baby.
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CONDXJCTE0 BY EGBERT T. FRANK

Review of New Books

Obstetrics

Antenatal and Postnatal Care'^ is a concise, practical, and substantial book, Avrit-

ten with the purpose of providing, in the author’s words, “instruction in the more

recent advances in antenatal care and . . . the methods used in its practice,” and

presenting specifically the teaching of the University College Hospital in London.

The book covers its field adequately, including chapters on the history and develop-

ment of antenatal care, the clinic and its equipment, examination of the patient, the

diagnosis of early pregnancy, hygiene of pregnancy, influence of the emotions on

pregnancy and parturition, maturity, and postmaturity with more or less special

reference to forensic medicine, abnormal presentations and positions, multiple preg-

nancy, abnormalities in the quantity of amniotie fluid, hemorrhage in early preg-

nancy, antepartum hemorrhage, contracted pelves and disproportion, uterine displace-

ments and pregnancy, vomiting in jArcgnancy, preeclamptic toxemia and eclampsia,

disorders of the digestive, circulatory, nervous, endocrine, respiratory, and urinary

systems during pregnancy, affections of the skin in pregnancy, tumors complicating

pregnancy, labor and the puerperium, venereal .diseases in pregnancy, and postnatal

care. There are in addition six appendices including sample clinic record sheets,

technic for medical induction of labor, diets, and a discussion of the conduct and

scope of antenatal clinics. There are also an excellent bibliography and a fairly

complete index. The book is Avell illustrated.

Eepresontative chapters on the important topics of placenta previa, contracted

pelves and disproportions, vomiting in pregnancy, and preeclamptic toxemia and

eclampsia are of particular interest. For placenta previa, or suspected placenta

previa, the author advises conservath’e treatment, excluding even vaginal examina-

tion in the hospital if the bleeding is slight and the patient not in labor. For more

severe bleeding, the active treatment familiar in this country is recommended, in-

cluding full preparation for immediate transfusion and cesarean section before a

vaginal examination in the operating room is done. Cesarean section is the treatment

of choice if the os does not admit a finger; if the os admits two fingers and the

placenta completely covers it; if a live child is particularly .desirable, as in elderly

primiparae; in the presence of disproportion or other serious complication; in pa-

tients treated expectantly in Avhom there is evidence that the placenta overlaps the

internal os, the section being done as soon as the patient reaches the thirty-sixth Aveek

of pregnancy; and occasionally in patients AA'hose condition is so critical that A’aginal

manipulation is deemed likely to cause a further fatal hemorrhage. In the cases not

treated by cesarean section the choice may include Willett’s scalp traction forceps

AA'ith 1.0 pounds AA'oight attached, pre.ssurc by the half breech on the bleeding point,

rupture of membranes -and tight binder, but ncA-er the De Eibes’ hydrostatic bag.

'Antenatal and Postnatal Care. By Francis J. Browne. M.D., B.Sc.. F.B.C.S.

(Edin.), F.C.O.G, Profe.ssor of Obstetrics and GynecologA'. UnlA'crsity of Bondon, etc.

With 5S Illustrations and 480 page.s. J. and A. Clnirchill, Ltd., London, 1935.
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Contract erl pelves are classified strictly after Caldwell and Moloy, treatment tak-

ing the form of cesarean section, trial labor, or induction of premature labor. Sec-

tion is advised if the conjugata vera is under 3.25 inches in a flat, or 3.5 inches in a

generally contracted pelvis and in most elderly primigra\idas with contracted pelves

unless there is no disproportion. With respect to trial labor the author say.s, “A
fair trial of labor can only be said to have been given when good pains have been

recurring every four or five minutes for at least two hours, during which the cervix

has been fully dilated and the membranes ruptured.” As the author points out,

"induction of premature labor for contracted pelvis is a peculiarly English method

of treatment, and has never found much favor in American or continental clinics.”

Labor is induced after the thirty-fifth week, following a sterile vaginal examination,

bj' instrumental means as a rule. Gum elastic bougies, stomach tubes, hydrostatic

bags, balloons, or glycerin-filled animal bladders are generally used. Artificial rup-

ture of the membranes is not allowed.

Vomiting in pregnancy is resourcefully discussed, the methods employed in treat-

ing true liyperemesis gravidarum apparently differing little from those used in this

country, although the indications for termination of the pregnancy are perhaps

slightly less exacting. Emphasis is placed on the importance of liver damage in

this condition, and jaundice of a mild degree, or even slight bilirubinuria is regarded

as a grave prognostic sign.

The management of preeclamptic toxemias and of eclami^sia also accords in gen-

eral with the usual view in America. Early recognition of an impending toxemic

state is stressed, as would be expected in a book on prenatal care, but a full discus-

sion of the whole topic of toxemias is given, the author endorsing the opinions of

Standee and Pcckham regarding the outlook in chronic nephritis.

Dr. Browne’s book is readable, well informed, and discriminating in its dogma.

It is a contribution of importance in a .still somewhat neglected field.

Ered L. Adair.

Abortion, Spontaneous and Induced- by Taussig is a most important contribution

on this subject. It is one of a series deabng with medical aspects of human fertility

sponsored by The National Committee on Maternal Health. The purpose of the

hook is to help the practitioner and specialist in the diagnosis and treatment of

abortion, as well as to inform the sociologist and student of public health of the facts

necessary to understand the way in which abortion undermines the physical well-

being and moral integrity of the community.

The statistics on abortion, no matter how carefullj' compiled, are inaccurate.

Taussig, after most thorough study of the world literature, concludes that 1 abortion

occurs in every 2i/{> confinements. This signifies some 680,000 abortions annually

in the United States, of which approximately 4,000 prove fatal. An interesting

chapter of the book is devoted to abortion in animals by W. L. Williams. In the

cow and in the mare abortion can be induced by squeezing out the corpus luteum

through the rectum. Causes for abortion in animals, and this plays a huge economic

role in eveiy country by reducing the fertility of herds, can occur through too

frequent coitus, by the covering of too young animals, and particularly in goats,

sheep, and swine through the, Bacillus abortus. In cows, Williams is bj' no means
sure that the bacillus plays as great a role as has been ascribed to it. Here the

venereal infection of cattle is most important.

Only the briefest survey of the contents of this book of 536 pages can be given.

The author discusses the anatomy and physiology of early pregnancy, the pathologj'

of abortion, the causes of spontaneous abortion, both ovular and maternal, the

’Abortion, Snonf nnooiis and Induced. Meilic.al and Soci.al Aspects. By Frederick
.T. T.-iusslpr, AI.D.. Professor of Clinical Obstetrics and CvnccoloRv, Washington Uni-

of Medicine, 53 G pages. Illustnatcd. The C. V. Mosby Co., St. Louis.
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exciting causes. In tlie discussion of the prevention of abortion, I note that no

mention of progestin is made. Taussig advises extremely conservative treatment of

septic abortion. He approves, however, of the emptying of the uterus if the tempera-

ture has remained normal for three to five days, then advises delayed emptying.

Perforation and other complications of induced abortion are described in detail.

The indications for therapeutic abortions are thoroughly entered into and the

author’s point of view is sane and conservative, particularly in abortion for tubercu-

losis where he emphasizes that economic reasons must be fully considered as tubercu-

losis is such a long-drawn-out disease. The technic of abortion is likewise dealt

with.

The chapter on statistics on abortion throughout the world is of great interest

and importance. The theological and ethical aspects of induction, a full descrip-

tion of legalized abortion in the Soviet Union where the mortality is only 1/100 of

that of the German rate, which of course includes clandestine abortions in that

country, is included.

The final chapter deals with the legal aspects of induction of abortion in various

countries and states, as well as a summary of the statutes relating to abortion in

the various states of our Union.

The book is copiously illustrated. The line drawings are faultless while for some

reason many of the lialf-tones are reproduced in a rather flat fashion. This book

is to be highly recommended to the medical profession and to others interested in

sociologic conditions.

B. T. Frank.

Based upon his method of teaching for some years in the Harvard Medical School,

Irving presents A Texfbooh of OhstetricSyS moderate in size and clear and concise

in text. The book may be accepted as representing the policies and practice of the

Boston Lying-In Hospital of which the author is visiting obstetrician.

The book is divided into two parts, Normal Obstetrics, and Abnormal Obstetrics.

The first carries the reader logically through anatomy, normal pregnancy, its

physiology, clianges, hygiene, and necessary antepartum studies. The physiology of

labor and the mechanisms of the various presentations follow. There is a discus-

sion of the physician ’s part in labor, a description of the involutional period changes,

lactation and a final cliapter on the newborn, discussing the sick and injured infant,

written by S. H. Clifford.

Under Abnormal Obstetrics, the author discusses imthology of pregnancy,

the pathology of labor, the dystocias, and the accidents of parturition. Obstetric

surgerj' defines and describes the various operations of delivery and reconstruction.

Tlie pathology of the puerperium takes up specific puerperal infections as well as

other diseases common in the puerperium. The book closes with an appendix of x-ray

photographs. There are over 357 illustrations which are well chosen to correlate

with the text; a large proportion apparently come from other works. A note-

worthy feature of the book is an excellent bibliography following each chapter.

Tlie physiology of conception gives a most recent review of the interglandular

hormonal relationship. The influence of these hormones is further discussed in the

section on the growth of the fetus and again in the chapter on hygiene of pregnancy.

The author emphasizes weight estimation in pregnancy as an index of toxemia,

later in the book he refers to excessive weight gain in pregnancy as frequently

followed by inertia uteri during labor although he does not explain the correlation.

The recent studies of Caldwell and Moloy on the obstetric pelvis are described, and

the author gives a very simple classification, later on, of contracted pelves. The

’A Textbook of Obstetrics. For Students and Practitioners. By Frederick G.

Irving:, M.D., Professor of Obstetrics, Harvard Medical School; Visiting Obstetrician,
Boston Lying-In Hospital. .',58 pages. The Macmillan Company, New York, 1030.
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mechamcal princii^les and processes involved in different presentations are well

presented, and explained by accompanying black and white sketches.

The author feels that many labors can. be ' conducted with rectal examinations

alone. He states that vaginal examinations should be made only when the derived

information will prove of benefit to the patient. In the chapter on conduct of

labor is a discussion of obstetric anesthesia, the mode of action and the administra-

tion of various agents. The author indicates a preference for pentobarbital in

combination with scopolamine which, he states, should never be used in the private

house on account of the considerable excitement it sometimes produces. He does

not, however, suggest a satisfactory substitute for domiciliary practice. Statistically

the results of barbiturates in his hands have been unusually satisfactory since there

were no failures from the standpoint of amnesia. Under asphyxia the author regards

the use of carbon dioxide for resuscitation as irrational based on the finding that

the carbon dioxide tension in asplij^cia is almost twice that found in normal infants.

The author is conservative in his handling of abortion complicated by fever,

refraining from interference except for hemorrhage or well-defined sapremia. All

infants weighing five pounds, or less, in the Boston Ljung-In Hospital are considered

as premature, even though they are bom at the expected date of confinement. Low

forceps delivery of premature infants is favored as followed by a lower fetal

mortality than spontaneous debveries.

The subject of placenta previa is thoroughly discussed. Under treatments the

author has favored conservative measures with vaginal delivery with resulting high

fetal mortality and states that a more liberal indication for cesarean section in

this condition may be his future plan. In premature separation of the placenta

he has had excellent results with rupture of the membranes, the Spanish windlass

abdominal binder, and pituitrin.

The author considers three toxic conditions, nausea and vomiting, preeclampsia,

and eclampsia. He advises conservative treatment of hyperemesis, b\it gives very

definite indications for interruption of pregnancy. The author does not accept the

term low reserve kidney and substitutes a new classification of toxemia from his

own clinic. In discussing the termination of pregnancy in preeclampsia there is a

rather ambiguous statement as to mortality of cases delivered by cesarean section,

which might seem to demand revision. The author devotes considerable space to

the pathologj' and morbid physiology and theories of eclampsia. The treatment

recommended is conservative and includes a procedure, plasmapheresis, which the

bibliography of the chapter would seem to indicate had not been widely copied.

The section of the Diseases of Circulatory SjTnptoms written by B. E. Hamilton

is an excellent recapitulation of the splendid work done on heart diseases and preg-

nancy in the Boston Lying-In Hospital.

In the consideration of the contracted pelvis stercoroentgenometry of the head

is favored, and there is little mention of pelvic roentgenometry.

The section on operative obstetrics describes in full with explanatory illustrations

the technic favored in the author’s clinic. Cervical lacerations arc repaired only

for hemorrhage. The operation favored for posterior position of the occiput is not

recommended for other than experienced operators. The high forceps operation has

disappeared, statistically. Tlic operation of breech extraction is evidently limited

to definite indications and is well illustrated. The author describes and illustrates

llie technic of various types of ce.sarean .section: he states in Massachusetts one

out of every ten women who dies from childbirth causes loses her life following a

'esarean section. In the consideration of puerperal infection he favors a generally

conservative treatment and feels that there may be some hope in the use of Lash’s
antistreptococcus antitoxin.

This is a verj- clear cut and concise presentation of the author’s teaching. The
subject has been entirely covered in a pleasant manner. There is enough theory
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to interest a student, and there is plenty of conservative treatment outlined for the

practitioner. Tlie principles and practice elaborated are evidently those whicli

have been thoroughly tested in the mill of a busy obstetric clinic, and on the whole

the book deserves a very hearty commendation.

Philip P. "Williahs.

Devraigne presents in his Gliniques Ohstetricales* some lectures which he has

given at the Clinique Baudelocque to students and graduates. These lectures pub-

lished in different journals have been gathered and present in a collective form

various topics of the pathology of pregnancy, dystocia, and the therapeutics of

obstetrics in order to emphasize particular points, largely of a practical nature.

There are nineteen subjects handled in this volume which opens with a discussion

of prenatal hygiene. Devraigne discusses the subject more from the standpoint of

state care of women in relationship between the consulting physician at the pre-

natal clinic and the practicing midwife in the district, and mentions the importance

of having a physician supervise antenatal care notwithstanding the midwife is to

be in charge at the time of delivery.

The second lecture is on obstetrical diagnosis and there are three lectures on

abnormally situated pregnancies and one on the anomalies of the position of the

uterus. Hyperemesis gravidarum, diabetes, colon bacillus infections and pyelitis are

well handled. The suggestions as to treatment are much in accord with American

practice. In discussing hydatiform mole, he stresses a continuing hormone study

of the individual. There are two papers on rupture of the uterus. He refers to

the advisability of spinal anesthesia as the most favorable relaxing agent for those

circumstances which necessitate rapid vaginal delivery. The indications of low

cervical section form the basis of the next paper on dystocia and complications of

labor.

The subject of puerperal infection particularly from the bacteriologic standpoint

is reviewed under the title of puerperal scarlatina in which reference is made to

much of the American work on the streptococcus and scarlet fever. In the conclud-

ing lecture he describes treatment of puerperal infection in its general and specific

applications, in which he lays stress on protein shock therapy by intravenous injec-

tions.

This interesting collection of clinical talks constitutes a current Drench viewpoint

on important obstetrical subjects.

Philip P. Williams.

In the introduction of this the fourth edition of his Lehriucli dev Gebiirtshilfe,^

Jaschke mourns the death of his former co-author, Otto Pankow who had con-

tributed in the previous editions, physiology and pathology of labor and the pathology

of the puei’perium.

The volume is a fine example of German bookmaking. There are 573 beautifully

draw'n illustrations, a great many of wdiich are colored either in whole or in part.

The new material of the physiology and biology of pregnancy has been thoroughly

covered in this edition and especially as regards sterility and fertility. In the

preface to the book reference is made in a footnote to the fact that the birth

rate in Germany since the first half of 1934 has shown a slight upward tendency

and the number of abortions have perceptibly declined, phenomena which Jaschke

attributes to the influence of National Socialism.

•CUnicuies OLsfotrioalcs, par L. Devraierne, charge cle cours cle clinique annexe dc

la faculte de medecine de Paris. 240 pages, G. Doin & Cie, editeurs, Paris, 1036.

'Lchrbucli dcr Gplnirtsliilfo. Von Dr. Rud. Th.v. Jaschke. Vierte Auflage,
zumteile farbigen Abblldungen. 770 Seiten. Verlag von Julius Springer, Benin,

1035.
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In rewriting the chapters on the physiology and pathologj’ of birth, von Jaschke

makes excellent use of roentgen ray pictures of different stages of labor in both

normal and abnormal pelves and in abnormal positions of the fetus. His illustra-

tions adapted from Sellheim’s phantom do much to clarify the mechanism of

birth. At the present time the Giessen Clinic prefers pernocton as a means of

obstetric amnesia-analgesia. The toxicoses of pregnancy are very fully discussed.

For hyperemesis gravidarum, von Jaschke uses intravenous glucose, for convulsive

toxemia the Stroganoff technic.

The section on operative obstetrics is most complete and beautifully illustrated.

The low cervical section recommended follows the technic of Opitz. The chapter

on puerperal sepsis and other conditions of the puerperium previously contributed

by Pankow has been entirely rewritten. Von Jaschke describes various types of

puerperium infections as he differentiates them pathologically. He recommends

conservative medical therapy, transfusions, nonspecific protein therapy, and surgery

indicated only for localized abscesses. He places little reliance on dyes or other

chemicals applied intravenously.

This very fine example of obstetric teaching in Germany may well be regarded

as a reference book of unusual worth.

Philip P. Williams.

Miscellaneous

The title of this impressive work is Woman , an historical, gynecological and an-

thropological compendium. Compendium seems a rather modest description of this en-

cyclopedia presented in three large volumes, which comprise more than 2,000 pages

and contain more than 1,000 illustrations.

In 184G, Heinrich Ploss received from the University of Leipsig the degree of doctor

mediciiiae on a thesis entitled: “The Origin of Psychoses in the Puerperium.” A
few years later he began to specialize in obstetrics and published many papers dealing

with various obstetric questions. His special interest in ethnologic and anthro-

pologic problems he first manifested in 1870 in a pai^er on the different methods em-

ployed by various peoples in severing the umbilical cord. There followed in short

succession, within a year or two, several papers describing: peculiar alterations of

the external genitalia by means of mutilating, ceremonial operations; differences

in pubic hair among different races; the varying practices of disposing of the

placenta, etc. Ploss published in 1884 a small volume entitled: “The Child, in the

Custom and Common Usages of Peoples and Races the World Over.” In the follow-

ing year appeared the first edition of the work here reviewed, the renowned Das
Weil) ill der Natur- und Voellcerlcnnde. It was the first exhaustive study ever at-

tempted of woman from the Hewpoint of history, ethnology, anthropologj- as well

as obstetrics. In the preface to this first edition Ploss wrote: “I looked upon

woman in regard to all her psychologic and somatic characteristics with the eyes

both of the anthropologist and the physician.” The end of the year 1885 saw
Heinrich Ploss ’s death. The success of his book was truly amazing. Within one

year the entire first edition of 1,500 copies had been sold out so that Dr. Max
Bartels had to be entrusted with the preparation of the second edition which in

thoroughly revised and greatly enlarged form appeared in 1887. Ever since, among
the German-speaking profession, this work has been known .simply as “Ploss-Bar-

tels.” Its unique value as the best and richest source for information on any ques-

tion pertaining to woman accounts for its wide popularity which has persisted and

“iVoiTinn. By Henimnn Heinrich Ploss. Max Bartel-s and Paul Bartels. Edited by
Dr. Eric John Dinnwall. AVith more than 1.000 illustrations in black and -ivhite and
.seven color plates. Three volumes, 2,020 paRe.s. The C. V. Mo.sbv Co., St. Eouis 19.3G.



534 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

increased as editions followed each other from the hands of successive editors, always

competently reflecting newly obtained information from foreign lands and all recent

scientific discoveries.

Though for very many years medical writers in all languages have been in the

habit of quoting from Ploss-Bartels, they always had been forced to turn to the

German original. Now for the first time an English version (of the eleventh Ger-

man edition) is offered by Dr. Eric John Dingwall. It would be a hopeless task

to outline here the stupendous amount of varied data and fascinating information

presented in this monumental Avork but Avithout exaggeration the assertion can be

made that the Avork in its present form aa’oII stands comparison Avith such classics of

scientific literature as NeAvton’s Principia or Frazer’s Golden Bough.

Hugo Ehrenpest.

This book, the first Texthoolc on Child Psychiatry' in the English language, is a

.splendid contribution on a most difficult .subject, a beacon light apjAearing in Avhat

many psycliiatrists and practically all pediatricians have regarded as an uncharted

sea. The author, most fortunately and Avi.sely, has had daily contacts Avith pediat-

ricians and the personnel of various child-caring agencies, AA'hich must surely have

aided in broadening his vieAvpoint and improA'ed his understanding of the child and his

problems, physical as Avell as mental. In consequence, this Avork aaHI serA’e as an in-

valuable reference book to anyone seeking information on the mental processes of

youth. But, weighty as the book is in substance (it has 527 pages) and in contents,

our fear is that, being Avritten in the complex, highly specialized terminology of the

psychiatrist, it may lose a great deal of its appeal to pediatricians and others to whom
psychiatry is only one of the specialties about which he is supposed to have a smat-

tering of knoAvledge. Nevertheless, its casual perusal is an interesting experience,

its closer study should prove an important event in the medical life of the average

physician. Certainly it belongs in the library of anyone called upon to advise par-

ents in the rearing of their children.

T. C. Hempelmann.

The task of revierving this book is a difficult one. This Index of Differential Di-

agnosis^ is a large and forbidding tome of over eleven hundred pages. Your re-

viewer is prejudiced against indexes, compendiums, and vademecums. An attempt

to arrange an alphabetical file for symptoms, or for physical signs, or for treatment

has always seemed to him the Avrong approach. Anything commendable that the re-

viewer may say is, therefore, doubly favorable.

In spite of the large number of authors the book has an evenness and uniformity

often missing in such collaborations. The fact that the authors are all British may

have something to do Avith this. The British physician can express himself well in

the English language. This makes for clarity and easiness of reading.

Some of the objections that an American reader may have to the book are prob-

ably based on different attitudes toAvard the subjects under discussion. Thus there

is a long discussion of anemia. This is Avritten by French and makes delightful

reading. One is struck by the importance attached to chlorosis. The reviewer won-

dered hoAV often secondary anemia is due to pyorrhea ah’eolaris. He missed also any

reference to such apparently valid classifications as microcytic and macrocytic or

hyperchromic and hypochromic. One Avho has some knoAvledge of hematology, and

Avhat physician has not, may find the text useful in puzzling situations.

’Child Psychiatry. By Leo Kanner, M.D., Associate Professor of Psychiatry, Johns
Hopkins University. 02" pages. Charles C. Thomas, Springfield, 111., 1035.

“An Inde.v of DUTcrentinl Diagnosis of many symptoms, by various authors, edited

by Herbert French, consulting physician to Guy’s Hospital. Fifth edition, with 742 Il-

lustrations of which 100 are colored, with 1,140 pages. William Wood & Company,
Baltimore, 1936.
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Tlie subject of jaundice is comprehensu’ely discussed. It is well handled. In

mentioning the body fluids that maj' contain bile the blood serum is not .spoken of

and no reference made to the icterus index or to the van den Bergh test. One

misses any reference to urobilinogen, its ready quantitative determination and its

diagnostic importance. Carotinemia is not listed among the conditions that may

simulate jaundice.

The pictures, including colored photograplis, are, on the whole, good. Tlic}' add

much to the value of the book for one who wants a quick, though often superficial,

review of a subject.

The reviewer can i-ecommend the book for one who wants this sort of thing. For

those who have access to medical libraries an hour spent there witli the standard

textbooks and current literature will be more useful.

Lbewellyx Sale.

The first volume of a new English System of Post-Gnuluate Surgery^ edited by

Eodney Maingot is an impressive tome of 1,742 pages. The paper is excellent,

the print large, the illustrations well executed, and the binding is sturdy. This

first volume deals with Anesthesia, Tlie Abdomen, The Bectum, X-Bay Diagnosis,

and Badium Treatment.

An American Foreword has been written b}- Pool and a sentence of it may be

quoted: “In this work are presented exhaustive discussions on all branches of

surgery carefully prepared and edited; and there is the refreshing aspect that they

arc transmitted to us from across the Atlantic by many minds with which we are

unaccustomed to deal.” The book is dedicated to Mojmihan, of Leeds, wlio has

written an introduction.

The section on anesthesia has been written by Hewer, and discusses the subject

first by agents and tlieir action, and second as to their regional application.

Part Two on the abdomen is edited by Maingot. The papers comprising this

part of the book are by a list of notable English surgeons. The medical aspects

of abdominal surgery are reflected in several titles as “The Investigation of a

Case of Dyspepsia,” “Jaundice,” “Diabetes in Surgical Case.s,” “The Spleen and

the Blood Platelets. ’ ’ The description and discussion of the • Pean-Billroth I

operation has been written by Finochietto, of Buenos Aires, who is the only non-

British contributor to this volume. There is a very complete consideration of the

surgery of each abdominal organ, with operative technic well illustrated by photo-

graphs and diagrams, and with the pathology exposed by photographs and photo-

micrographs. This part closes with a nine-chapter presentation of the complica-

tions of abdominal operations by Maingot, including one by Wright on post-

operative phlebitis.

W. Ernest Miles has contributed a section of 222 pages on surgical conditions

of the rectum and anus. This is virtually a monograph of the subject. It may
be noted that the mortality of the one-.stagc abdomino-perineal operation for car-

cinoma of the rectum in his hands has steadily dropped in three successive series

from 32 per cent to 17 per cent, and finally to 10 per cent. His five-year salvage,

all varieties included, from recent studies shows a survival rate of 09.3 per cent.

Part r\* considers the x-ray diagnosis of abdominal conditions. This section,

written by Bull, takes up separately the alimentary and the urinary tracts. This

discussion, profusely illustrated by skiagraphs and diagrammatic black and white

sketches, takes up the diagnosis and differential diagnosis by x-ray of the mani-

fold pathologic processes of the stomach, intestine, and related organs. The con-

genital and acquired lesions of the urinary system are as thoroughly considered.

’Post-Gmiluatc Sursrery. Edited by Rodney Z^Ialngot. Senior Surgeon of the
Royal Waterloo Hospital and Southend General Hospital. Volume I, with 846 figures
in the text, 1,742 pages. H. Appleton-Centurj- Company, Kew York, 1930.
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The final part of the book is on radium treatment. Code discusses radium treat-

ment of malignant disease and Donaldson discusses radiotherapy in diseases of

women. Code goes deeply into the subject of the principles involved and the

action of radium. He describes the biologic effect of this agent and what may be

accomplished in various malignancies, wdth statistics from various surgical clinics

of Great Britain.

Donaldson gives an excellent discussion of his subject. He compares the

various technics used, the Stockholm plan, the Munich method, tlie Memorial Hos-

pital method, the Paris technic, in treating carcinoma of the cervix. He states,

“‘iVlien radiotherapy is combined with x-raj' treatment the final results are superior

to either of these methods of radiation used alone.” Pairchild concludes this part

with a paper on the High Voltage x-rays in gynecologic malignancy.

This volume is superb in the scope with which the subjects are treated and if

the succeeding volumes are of the same nature this system will rank equally with

any of the present-daj’- systems of surgery of any other country. Por the prac-

ticing surgeon this presentation of the English thought and mode should be of

inestimable value.

Philip P. Williams.

The Collected WritingsT-’^ of Alfred E. Hess appear in two large volumes. Each

of them is of more than 700 pages. In spite of this it was necessary to publish 43

articles by title only. This collection was published not merely as a memorial to

Hess, but to preserve the continuity and the development of the many subjects in

which Hess took such an intimate and prominent part and to which he contributed

so freely. There is hardly a discipline in medicine to which he did not make

valuable contributions. In addition to the ones with which his name is most

prominently connected, may be mentioned his discovery of thromboplastin, a tissue

extract for the control of bleeding; his pioneer observation that the vulvovaginitis

of children resists treatment because of the coincident infection of the portio

vaginalis. Hess was the father of the preventorium in this and other countries

to protect children exposed to tuberculosis from further contamination. His main

contributions were in scurvy and rickets. He recognized that latent scurvy was

of more frequent occurrence than the overt form. He was the first one to under-

stand that the changes in scurvy were due to changes in capillary permeability rather

than changes in the blood. His studies on the lability and ready oxidation of

vitamin C completely changed the methods of canning, vegetables. His studies on

rickets are classical. He again brought cod liver oil into prominence, found out

the effects of ultraviolet light and discovered that vitamin D can be produced in

foodstuffs through irradiation with ultraviolet light.

Altogether this collection with its charming and heartfelt introductory biography

from the pen of his lifelong friend, Abraham Plexner, should be generally recom-

mended to the profession.

R. T. Frank.

This beautiful irihxite to Dr, Denry Anhury Christian'^'^ from his admiring and

grateful associates and former house officers is dedicated to him on the occasion

of his sixtieth birthday. Dr. Vaughn has written an appropriate dedicatory fore-

word, and Dr. Christian’s magnificent service to medicine and especially to the

Peter Bent Brigham Hospital is recounted in an introduction.

’'’Collected 'WrltlnKs. By Alfred E. Hes.s. In Two Volumes. Volume I, 710 pafje.s;

Volume II, 734 pages. Charles C. Thomas, Springfield. 111., 193G.

’’Medical Tapers; dedicated to Henry Asbury Cliristian, physician and teacher,

from his present and past associates and house officers at the Peter Bent Brigham
Hospital. Boston. Alass. In honor of his sixtieth birthday. Feb. 17. 193C.
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The text of one thousand pages comprises one hundred and one contributions

on internal medicine. Truly as one reads through this wealth of material presented

by his former pupils one may well agree that Dr. Christian’s outstanding contribu-

tion to medicine has been as he himself has expressed it, “the training of men.’’

Philip P. Williams.

This is an appreciation of J. Arthur Harris^- edited bj' the members of the

Dejiartment of Botany of the University of Minnesota. They discuss Harris as a

man, Harris the botanist and Harris the biometrician. A small number of the

author’s contributions to these two disciplines are given. Among these are four

which interest the gynecologist and obstetrician. One of these articles deals with

the length and weight of tlie newborn of vaidous nationalities. It is based on 44,000

records of Sloane Hospital for Women in which only uniparous births of the white

race and married women are considered. DilTerences in length to nationalities

(7 were considered) is exceedingly small, in the male 1.01 cm., in females O.GO. Tlie

Irish were longest, the Italians shortest, the Irish heaviest, the Eussians lightest.

Another investigation deals with the relationship between the number of preg-

nancies and the number of births. This is based on 11,000 cases of which 4,590

were foreign born and 0,415 American-born mothers, the fathers always being

of the same nationality. Practically no relationship between the incidence and the

number of children brought to term could be found.

R. T. Prank.

Abelian has written a small monograph on Subcutaneous Symphyseotovxy,'^^ cover-

ing its indications, contraindications, etc. The maternal mortality was 3.2 per cent,

the fetal IS.OO per cent.

E. T. Prank.

’••T. Arthur Harris. Botanist and Blometiiclan. Edlte<l by C. Otto Rosendahl. Ross
Alkcn Gortner and George O. Burr. 209 pages. The University of Minnesota Press.
Minneapolis, 193G.

”I,a Slnnsiotomia Kn Kspana, Por Dr. Angel Guerrero Abelian, Barcelona. 19.10.



Society Transactions

NEW YORK OBSTETRICAL SOCIETY

MEETING OF MAFGII 10, 1936

The following papers were presented:

Incontinence of Urine in the Female. Roentgenograms Illustrating Some

Functional Observations of the Injured Urethra. Dr. William T. Kennedj'. (To

be published in a later issue.)

A Consideration of Some of the Aspects of Sterility. Dr. Gerard L. Moench.

(For original article, see page 40G.)

OBSTETRICAL SOCIETY OP PHILADELPHIA

MEETING OF MARCH 5, 1936

The following papers and case reports were presented:

A Statistical Survey of Eclampsia. Dr. R. A. Kimbrough, Jr., and Dr. R. iM.

Sliirey. (For original article, see page 415.)

Palpation of the Fetal Heartbeat Through the Maternal Abdominal Wall. Dr.

Robert J. Griffin. (For original article, see page 515.)

Bicomate Uterus With Ovarian, Omental and Pelvic Endometriosis. Dr. Frank

J. Frosch. (For original article, see page 490.)

CHICAGO GYNECOLOGICAL SOCIETY

MEETING OF FEBRUARY 81, 1936

The following papers were presented:

The Significance of Fetal Heart Tones in Ablatio Placentae. Dr. Garwood

C. Richardson. (For original article, see page 429.)

Benign and Malignant Polyps of the Cervix Uteri. Dr. Clyde J. Geiger. (For

original article, see page 465.)

Spontaneously Occurring Painless Labor in Absence of Neurologic Disease.

Dr. Marshall Field.

5S8



Department of Maternal Welfare

Conducted by Fbed L. Adaik, M.D., Chicago, Ile.

MATERNAL WELFARE WORK IN OHIO

A. J. Skeel, M.D., Cleveland, Ohio

T he work in Ohio under the auspices of the Hospital Obstetric Society is essen-

tially on extension of the “Cleveland iilan” to cover the entire state. Under

llic Cleveland plan or group system, a number of liospitals unite to study their

obstetric methods and results. We have organized the state into six districts, in

each one of which the hospitals act as a group or unit for the imrposes of this

study. This group study is the pivotal point in the Cleveland jilan. Valuable

statistics naturally are accumulated as the result of these clinical conferences, but

visiting obstetricians from other states, who attend our meetings and then go home
to develop a simpler and easier plan for gathering and analyzing sets of figures

on maternal and fetal mortalities and morbidities, have missed the vitalizing factor

in our organization. Our “group” meeting is an “e.xperience meeting,” and its

value is due to the interchange of exiieriences in patliologic cases. The ensuing

discussions are essentially “dry clinics” conducted by these leaders for each other’s

benefit.

Visitors sometimes say, “There is too much professional jealousy in our com-
munity for such a plan to succeed.” Human nature is the same in Cleveland as it

is in Buffalo, Philadelphia, or San Francisco. If the conference is carried on

with a sympathetic understanding of the “other fellow’s” troubles, suspicion and
jealousy arc soon replaced by good will and the desire to help.

HOW TO organize A HOSPITAL GROUP

The plan can be carried out successfully in any community having several hos-

pitals within easy driving distance. Large cities, such as New York, Philadelphia,

or Chicago, can establish several groups. The organization is one of hospitals, not
one of individuals.

Call a meeting of the obstetric staffs of several hosp)itals and select a chairman
and secretary. The chairman should be chosen for his standing and reputation as

an obstetrician, and for freedom from commercialism and petty jealousy. The
secretary must be willing to carry out the tedious details which will devolve upon
him. His devotion to the work can make the organization a success. If he does
not function, the whole effort will fail.

Meetings are held every two or three months, depending upon how many cases

are to be studied. We have found that ten to fifteen cases can be advantageously
considered at one meeting, since about one-half of the puerperal deaths occur be-

fore viability, and they receive less detailed attention.

.\rrangc with the local health office to furnish periodically to the group secre-

tary a copy of the certificates of all puerperal deaths occurring in the locality.

Have the secretary forward to each hospital the names and dates of the patients
upon whom it is to report, as shown by the death certificate.s. Each hospital should
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tlien have prepared from the chart, and by personal interview with the doctor, if

needed, a detailed report of each case. This report is identified by patient ’s initials,

hospital, date, and case number, so that the secretary can check it against the death

certificate. All of these reports should be in the hands of the secretary before

the meeting is called to order.

The case report should contain all information necessary for a judgment as to

(A) diagnosis, (B) evaluation of care both before and after admission, (C) classi-'

fication according to our plan.

THE GROUP MEETING OR CONFERENCE

After the call to order, reading of the minutes, correspondence, etc., comes the

study of the case reports. Upon the ability to elicit discussion and suggestions for

better care will depend the success of the group.

The secretary reads aloud tlie report of the case, without mentioning the name

of the patient, the hospital, or the doctor. These should not be identified until

after the discussion. Personalities and institutional relations are thus eliminated.

The hospital and the doctor may then be named in order to give opportunity for

rebuttal of criticism. The doctor often wants to defend the management of the

case. Frequentlj' some point, not sufficiently brought out in the historj’’, influenced

his handling of the patient. The case is now ready to classify for statistical

studies. The classification is adopted after discussion by the groiq^, sitting in

judgment, as a jury on the case. Cases before and after viability should be care-

fully separated, since fatal abortions, ectopic pregnancies, etc., have no bearing on

the efficiency of the obstetric department of the hospital. Infections should be

carefully differentiated as to whether or not they were acquired in the hospital or

before admission. The cause of death as thus established often corrects obvious

errors on the death certificate.

The form for classification is one which our e.xpcrioncc has shown is well adapted

to help in scientific studios, and in attempting to evaluate hospital arrangements

and clinical methods for management of patients. We will present this with in-

structions for its use later. As time goes by, it becomes the duty of the secretary

to compile the information thus acquired into statistics which aid in the selection of

efiicient standards, and point out methods which are deficient. Our conferences

broaden the clinical knowledge of the attending obstetricians. They help to break

down the isolation of individual hospitals, and to promote friendly relations among
the obstetricians of the community. They elevate the obstetric standards of the

participating institutions. There is a natural tendency for each to adopt methods

which have proved valuable elsewhere. They give opportunity for combined action

against harmful practices.

Our State Organization is far from being a completed project. We have at

present absorbed only the larger institutions (those with twenty-four or more

obstetric beds). About 95 per cent of these are active members. A far more

difficult task now confronts us, viz., that of securing the cooperation of the smaller

hospitals, and of preparing standards which are useful and practicable for their

limited facilities. One of our committees is working on this problem and expects

to visit every small hospital in the state during the coming year. Details of what

has been accomplished and some of our statistical findings will be presented in a

later statement.



THE NORTH DAKOTA COMMITTEE ON [MATERNAL WELFARE

John H. Moore, M.D., Grand Forks, N. Dak.

The North Dakota Committee on Maternal Welfare %Yas organized in Novemher,

1935, as one of the regular committees of the North Dakota State Medical Associa-

tion. Its present membership is made up of John H. Moore, Grand Forks, N. D.,

chairman, E. M. Eansom, Minot, N. Dak., Eanl TF. Freise, Bismarck, N. Dak., J. F.

FLanna, Fargo, N. Dak., and John D. Graham, Devils Lake, N. Dak.

Early in its Avork, the Committee decided to sponsor as many obstetric meetings

before the component District Medical Societies as possible. This plan met Math

the splendid cooperation of the officers of the various societies contacted. It has

been more a question of finding time to put on all the progress requested than of

creating a demand for them. The Societies at Fargo, Jamestown and Grand

Forks have been visited to date, and Devils Lake and Bismarck arc to have com-

mittee-sponsored programs in April.

To further the program of professional education in obstetrics, it was decided to

a.sk each District Medical Society in the State to appoint a subcommittee on

maternal welfare, to consist of three physicians, one of whom was to be a rural prac-

titioner.

Preliminary arrangements arc now under way to hold at least one two-day

obstetric seminar during the year, to be conducted by a prominent obstetrician

from without the state. Tiie chief subjects to be discussed at this seminar are:

(1) Prenatal care, (2) the prevention of infection, (3) the prevention and con-

trol of the toxemias of pregnancy, (4) the prevention and management of abor-

tions, (5) breast feeding.

The Committee has had splendid cooperation from 2Iaysil M. Williams, State

Health Officer for North Dakota. Through the State Department of Health, sterile

obstetric packages for home deliveries are to be made available to private pliysicians

requesting Ihcm. With the endorsement of the Committee and under the direction

of Dr. Williams, a Maternity Nunsing Service is to be instituted in one county

in the state for a period of one year.

The Committee has stressed the importance of well-equipped, separate obstetric

departments in hospitals admitting maternity patients, adequate nursery facilities,

and the importance of isolation of any infected patients. The State Board of

Administration, which licenses all hospitals or maternity homes in the State, will

be asked to check all so-called mateniity homes, especially in regard to equipment

and whether or not registered nurses are in charge.

To date, eight radio talks on maternal welfare have been broadcast under the

eponsor.ship of the committee. Because of the response to this feature of liiy

cduc^alion, it was decided to prepare and broadcast a scries of four talks on infant

welfare, ;ind this material is now being prepared. Home-maker.': Clubs in North
Dakota are very active and the committee was approached as to the possibility

of providing a cour.se of study, dealing with maternal and infant welfare, for club
meetings.

The progriiiu of the committee is just getting under way in North Dakota. It
represents the attempt of organized medicine to meet the demands of the profes-
sion and laity for a better understanding of the problems involved in maternal
welfiirc. Wo believe that one of the chief functions of the committee should be
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the placing of emphasis on the personal relationship between patient and physician.

Our program is the antithesis of state medicine or of socialized medicine in any

form. Only through the personal cooperation of the physicians of the state and the

education of the patients to seek the highest type of obstetric service available to

them can this program or any other program of maternal welfare succeed.. Tlie

response to our efforts to date has made us optimistic for the future.

OBSTETRICS IN INDUSTRIAL MEDICINE

Goode R. Cheatham, M.D., Endicott, N. Y.

(From the Obstetrical Departments of the Endicott-Johnson Medical Service and
Ideal Hospital)

T he following is a brief summary of the first 1,000 consecutive deliveries done

at Ideal Hospital bj' the Obstetrical Department of the Endicott-Johnson Medical

Service. Its chief interest lies in the fact that these cases were part of the work

of a form of industrial medicine. Obstetrics is not usually considered a part of in-

dustrial medicine, hence it was thought that at a time when every form of state,

group, and social medicine imaginable is being urged upon the profession, the re-

sults of this form of industrial medicine would be of general interest.

The series consists of all deliveries done from Feb. 16, 1932, to Aug. 11, 1935

(abortions excluded).

991 mothers delivered 1,000 babies (9 sets of twins)

840 deliveries were nonoperative

160 deliveries were operative

Operative deliveries were:
A. Forceps 125

High 1

Mid 21

Low 103

B. Version 18

C. Cesarean 18

The results were:

Maternal

:

Mortality (uncorrected) 1

Mortality (corrected) 0

Morbidity (uncorrected) 79

Morbidity (corrected) 41

Morbidity standard was any temperature of 100.4° F. or over for any two days

exclusive of the first twenty-four hours.

Fetal:

Stillbirths

Stillbirths without fetal heart on admission

Stillbirths with fetal heart on admission

Neonatal

Babies of any age dying before discharge

Babies under 1,500 gm., or 28 weeks of age
Babies over 1,500 gm., or 28 weeks of age

Total corrected fetal mortality

13

12

36

19

17

29
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Obstetric complications were not unusual except that Bandl’s ring was noted far

more frequently than is generally reported. It occurred six times. "Wliether these

were all a true Bandl-'s ring or were the so-called persistent contraction ring or

not is debatable, for none was left undelivered once the diagnosis of a ring was made.

The frequency of these rings aroused our interest, and a review of the eases showed

that they were not confined to the cases of prolonged labor, and that morphine in

the first stage did not prevent them. Pituitrin was not a factor, for it was not

used in any case until the second stage had been completed.

Nonobstetric complications were not properly indexed but the following were

Tioted: diabetes niellitus, 2: pulmonary tuberculosis, 1; severe secondarj' anemia,

;
salpingitis, ?; cardiac failure, 4; hyperthyroidism, 2; mastoiditis, 2; pyelitis, ?;

measles, 1 scarlet fever, 1.

The one maternal death was a j)atient who was seen at the office prior to delivery,

suffering from acute catarrhal otitis media. She was referi’ed to the otologist who

did a paracentesis. A few days later she was admitted to the hospital in active

labor, delivered spontaneously without vaginal examination and without lacerations.

She was placed in isolation immediately because of her discharging ear. The

otologist saw her and took charge of the ear condition. Nine days postpartum she

developed an acute mastoiditis, was operated upon, became worse, developed a brain

abscess, and was reoperated upon. She became progressively worse and finally died

several weeks after delivery. The baby was discharged from the hospital ns a well

baby. This case was not considered as a death from puerperal causes.

The series is too small for the individual procedures, with their results, to have

any significance.

A study of the results shows a high uncorrected neonatal death rate of 11(5 per

1,000 total deliveries. This is the big ob.stetric problem here. Many of the x’ti'

tients work during pregnancy and many are admitted to the ho.spital in the latter

months of pregnancy with labor far advanced. Many of these babies are previable,

yet not stillborn, and many more that are theoretically viable die of prematurity

despite incubators, oxygen therapy units, etc. AVhat effect, if any, industry has on

premature labor and abortions cannot be accurately determined, but I am fully

convinced that in any highly industrialized community where large numbers of

women are employed, the percentage of abortions and premature labors, with the

attendant loss of many babies, will always be large.

A few very definite obstetric principles were followed in this series of cases,

which were all done in a small general hospital. They were: conservative treat-

ment of eclanqjsia, cesarean section for central placenta previa, frequent and suf-

ficiently large blood transfusions, and a policy of noninterference with labor, unless

there were definite indications. This last policy was not rigidly adhered to in the

case of low forceps. We do not believe in routine low forceps, neither do we bc-

lievo low forceps to be as harmful to the baby as prolonged labor. The total op-

erative incident excluding low forceps was 5.7 per cent.

COMMENT

This series of cases constitutes over one-half of the total deliveries in this

area for the time covered by the serie.s, and accounts for the exceptionally high
percentage of hospital deliveries in this area (S4.7 per cent for 19.35), yet the five-

year average maternal mortality here is 5..'i8 per 1,000 births, and has not been
lowered appreciably by this series.

A properly regulated general hospital can be made safe for maternity ca.ses and
is to be preferred to the home.

134 Washington Atontje
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American Board of Obstetrics and G3Tiecolog7

The next Avritten examinations and revieAv of case histories of Group

B applicants by the American Board of Obstetrics and Gynecology Avill

be held in the various cities in the United States and Canada on Satur-

da.y, NoA’^ember 7, 1936, and on Saturday, March 6, 1937.

Application blanks and booklets of information may be obtained from

Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh (6),

Pennsylvania. Applications for these examinations must be filed in the

Secretary’s office sixty daj's prior to the scheduled date of examination.

Central Association of Obstetricians and G3Tiecologists

The Eighth Annual Meeting of The Central Association of Obstetri-

cians and Gjniecologists Avill be held at the Hotel Statler in Detroit on

October 15, 16, and 17. The guest speaker aauII be Dr. Emil NoA^ak of

Baltimore. The profession is cordially iiiAdted.

Dr. Ralpli A. Reis, Secretary

104 South Michigan AA'enue

Chicago, 111.

American College of Surgeons

At the next annual meeting of the American College of Sui’geons

to be held in Philadelphia, during the Aveek beginning Monday, Oc-

tober 19, the folloAAdng program of especial interest to obstetricians

Avill be presented on the opening daj'’ at tAvo o’clock at the BelleA'ue

Stratford Hotel.

Presiding, George W. Kosmak, M.D., Editor, American Journal of

Obstetrics and Gynecology.

“The Adequate Care of the Obstetric Patient in the General Hos-

pital.”

(a) “Prom the Standpoint of the Specialized Practice of Obstetrics.”

Charles C. Norris, M.D., Philadelphia, Professor of Obstetrics and

G^mecologj' and Director of Department, University of Penn.sylA'ania.
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(b) “From the Standpoint of the General Practice of Medicine,”

AValter Brand, Toledo, Director of Obstetrics, Women’s and Chil-

dren’s Hospital.

(c) “From the Standpoint of Analgesia and Ane.sthesia.” Edward

L. Cornell, B.Sc., M.D., Chicago, Assistant Professor of Obstetrics,

Northwestern University ]\redieal School, jMember of Staff, Chicago

Lying-In Hospital.

(d) “From the Standpoint of Nursing Care.” Clara M. Konrad,

R.N., Jersey City, N. J., Assistant Superintendent and Directress of

Nurses, Margaret Hague Maternity Hospital.

(e) “From the Standpoint of the Administration.” C. S. Woods,

M.D., Cleveland, Superintendent, St. Luke’s Hospital.

“The Control of Morbidities and Mortalities.” John R. Fraser,

M.D., i\rontreal. Professor of Obstetrics and Gynecology, McGill Uni-

versity Faculty of j^Iedicine.

“Graduate Training for Obstetrics.” George W. Kosmak, M.D.,

New York, N. Y.

“The Work of the Committee on Maternal Welfare.” Fred L.

Adair, kl.D., Chicago, Professor of Obstetrics and Gynecology, Uni-

versity of Chicago.

Holland Gsmaecological Society

We have been informed that the Holland Gynaecological Society at

Amsterdam has decided to organize an Into'iwtional Congress for Oh-

sicirics and Gynaecology at Amsterdam in connection with its fiftieth

anniversary in 193S.

The last International Congress for Obstetrics and Gynaecology was

held in Berlin in 1912. Further particulars regarding the pro,ieet will

be published in this Journal-.

The Secretary of the Committee organizing the Congress at Amster-

dam is Dr. F. C. A'an Tougeren, University Clinics for Obstetrics and

Gynaeeolog.y, Wilhelmina-Gasthuis, Amsterdam W.

The Second All India Obstetric and Gynaecological Congress

The Second All India Obstetric and Gynaecological Congress will

be held in Bombay about December 25, 1937. The following are the

.subjects selected for the principal discus.sions
:

(a) Toxemia in Preg-

nancy, and (b) Cancer of Cervix. The exact time and program will

be announced in due course of time.



Books Received

THE SINGLE, THE ENGAGED AND THE MAEEIED. A treatise on the

mutual adjustment for the attainment of happiness in marriage. By Maurice

Chideckel, M.D. 268 pages. Eugenic Publishing Company, Inc., 1936.

THE BABY AND GEOWING CHILD. Feeding and Healtli Care. By Louis

Fischer, M.D., consulting phj'sieian of the Willard Paiicer Ho.spital, New York City,

etc. Hlustrated. 260 pages. Funk & Wagnalls Companj', New York City, 1936.

THE TOXAEMIAS OF PEEGNANCY. By Dame Louise Mcllroy, consulting

obstetrician and gynaecologic surgeon, Eoyal Free Hospital, etc. 355 pages. William

Wood & Company, Baltimore, 1936.

UROLOGY IN WOMEN. By E. Catherine Lewis, M.S.(Lond.), F.R.C.S.(Eng.),

surgeon to Royal Free Hospital, etc. Second edition. Illustrated. 100 pages.

William Wood & Company, Baltimore, 1936.

FOOD, FITNESS AND FIGURE. By Jacob Buckstein, M.D., consulting physi-

cian in diseases of stomach and intestines. United States Veterans ’ Bureau, etc. 252

pages. Emerson Books, Inc., New York City, 1936.

ARBEITSPHYSIOLOGIE DEE SCHWANGEESCHAFT. Von Dr. Med. Fritz

Staehler, Oberarzt an der Universitaetsfrauenklinilc in Frankfurt a.M. Mit 16

Kurven und 17 Abbildungen im Text. 103 Seiten. Verlag von 6. Karger, Berlin,

1936.

VITAMINE DER MILCH. Dr. Med. Walter Neuweiler, Universitaets-Frauen-

klinik, Bern. 140 Seiten. Verlag von Hans Huber, Berlin.

BLUTUNG UND FLUOR. Von Professor Dr. Hans Runge, Direktor der Uni-

versitaetsfrauenklinik, Heidelberg. Zweite, erweiterte Auflage, mit 18 Abbildungen

auf 117 Seiten. Verlag von Theodor Steinkopf. Dresden, 1936.

FIRST ALL- INDIA OBSTETRIC AND GYNAECOLOGICAL CONGRESS,
MADRAS. 2nd to 4th, January, 1936. Proceedings.

LES PEOBLbMES D’ONCOLOGIE. Tome VII. Edition Medicale d’lStat

D ’Ukraine, 1935. (In Russian.)

THE MARRIED WOMAN. By Gladys H. Groves and Robert A. Ross, M.D.

278 pages. Publishers: Greenberg, Inc., New York, 1936.

ENDOCRINOLOGY IN MODERN PRACTICE. By William Wolf, M.D. With

252 illustrations and 1018 pages. W. B. Saunders Co., Philadelphia, 1936.

WILLIAMS OBSTETRICS. By Henricius J. Stander, Professor of Obstetrics and

Gynecologj', Cornell University Medical College, etc. Seventh edition, a revision and

enlargement of tlie text originally written by J. Whitridge Williams. With 2^8

illustrations and 1269 pages. D. Appleton-Century Comj)any, Now York, 1936.
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PRESIDENT’S ADDRESS

B. P. Y’-atsok, M.D., New York, N. Y.

H IIMAN feeling may be expressed in many ways : by the artist in

form and in color, by the musician in composition and in interpre-

tation, and by the writer in words so phrased as to bring to ns bis inner

meaning.

]\Iy only medium is words, and I regret that I have not that facility in

their use which would serve to convey to you all of the emotions which

have stirred in me since you honored me by electing me your President.

There was first and uppermost the feeling of pride and joy that this

honor .should have come to me at your hands; but there has been also

a constant undercurrent of doubt and dismay born of a realization of the

lack in me of those qualities and attainments which have distinguished

my prcdcce.ssors in this Office. That you, in spite of these defieiencies,

.should still have deemed me worthy, places me forever in your debt for

thus conferring upon me the greatest honor of my professional career.

In the year that has passed since our la.st meeting, death has taken a

hea^y toll; eight, Fellows, three of tliem former Presidents, have passed

away. It is fitting that we pause for a brief space and recall them to

memory.

Kotf:—

T

his is.cHC i.s, nn<I .a portion of the Xovembor mnnber of the JonRN'Ai, •will
be, clovotcil to the transaction.s of the Sixty-Kiret Annual IvIcctinK: of the American
Gynocoiopieal .Society, Ahsocon, X. J., ^fay to 27, Tlie pnpcr.s .are pre.scntefl
approximately in the order of their rcatllnp, together \vith the ab.str.'icted di.sou.ssion.s.
All of the contributions to the propi’ain are included with the exception of a paper
by Dr. F. C. Irvine, entitled "The Histolopic Patholop>* of Placenta Acereta," -which
win .appear in Surpeiy, GyticcoIop>% and Ob.stctrics,

XoTi:: The Editor acc(!pl-‘= tio ro.‘:i>onsn)ility for the view.s and statements of au-
thor.s as pufdislied in tlioir “Original Communiention.«.

”
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William Blair Bell was elected to Honorary Pellowsliip in 1922 as a

mark of appreciation, from his Colleagues here, of the work carried on

by him in England. Honored in his own country as the first President

of the British College of Obstetricians and Gjmecologists, his death is a

loss to the world at large.

Dbugal Bissell was a veiy frequent contributor to our Transactions

and will always be remembered for his investigations on the structures

of the pelvic fioor, and for the operative procedures which he devised

and carried out for the repair of obstetric injuries.

Sir Kedarnath Das, elected an Honoraiy Fellow in 1923, was our guest

in 1922, when he spoke to us on obstetric practice in India. He con-

tributed much to scientific obstetrics and did an enormous service to

India in raising the standards of teacliing and practice in that vast

country.

Francis Henry Davenport became a Fellow in 1889, was elected to the

Honorary Fellowship in 1914, and died in the spring of this year at the

age of eighty-five. He was for manj'- jj^ears a teacher in the Harvard

Medical School and practiced gynecology in Boston until 1914 when he

retired from active work.

George Gellhom had been a Fellow of the Society for thirty-two years

and was President in 1932. He was a tireless worker, a man of original

ideas, who was never afraid to put them to a practical test, a master of

the English language, a philosophic thinker, and, at tlie same time,

essentially a man of action. We all mourn his death and miss him.

In Barton Cooke Hirst, President in 1924, we have lost the doyen of

our specialty in this country. He was a genial gentleman of the old

school and was also a most up-to-date obstetrician and gynecologist, who

lias left his mark indelibly’’ written on our records. We mourn for him

as a scientist and as a dear friend.

Charles P. Noble was elected to the Society^ in 1891 and was Treas-

urer for some ynars. He was a prolific writer on obstetric and gy'^ne-

cologic subjects, and even after his retirement from active work he

continued to interest himself in biologic problems.

C. Jeff Miller will alway’^s live in our memories as one who combined

in a remarkable degree the attributes of the perfect gentleman, the genial

companion, the cultured, widely read man, the practical investigator and

teacher, and the wise counselor. His passing takes from us one whom
we- could ill spare. He occupied the President’s Chair in 1929.

A wide latitude is allowed ymur President in a choice of a topic for his

Address. During the ten years which have elapsed since I left my na-

tive Scotland to settle here and to become one of y’ou (and for the hearti-

ness of ymur welcome and for your unstinted kindness, I can never ade-

quately express my appreciation)
,
I have been increasingly interested m

the exchange of ideas which has taken place between the two countries

and, especially’’, in the influence that the Medical School of my Alma
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Mater, the University of Edinburgh, had on the early development of

medical education and practice here. I propose to recall to your memory

some of the incidents and individuals in this connection.

In the days of the young American Colonies and at the time of the

Declaration of Independence, the Medical School of Edinburgh was

among the most renomied and the most progressive in Britain and in

Europe. It was strong both on the surgical and on the medical side and

was especially strong in anatom3^ Its surgical and anatomical school

began when, in the year 1505, the Town Council of Edinburgh granted

a Charter to the Barber-Surgeons and recognized them as a distinct

Craft. The present Royal College of Surgeons is the direct descendant

of that Craft.

At the time of their incorporation, the Barber-Surgeons petitioned

for and were granted the privilege of receiving from the City the body

of one condemned man each jmar for dissection. This showed extra-

ordinary enlightenment on the part of the Craft and of the City Fathers,

for remember that at that time the Fathers of Anatomy, Vesalius and

Fallopius, were not yet born, and that the Divines had not yet met at

Salamanca ‘
‘ to determine if it were consistent with conscience to dissect

the human body for the purposes of science.” The Edinburgh To^\'n

Council not only granted the privilege, but they enjoined that the dis-

section be performed in public. Thereafter, each year the Craft ap-

pointed several of its members to carry out this dissection, each member
taking up a different part of the body.

Very soon it was found that one body a year was not sufficient, and

in the early Seventeenth Century the Barber-Surgeons again petitioned

the Town Council and from it obtained permission to acquire “the bodies

of fundlings who dye betwixt the tyme that they are weaned and their

being put to schools or trades; also the dead bodies of such as are stiflet

in tlic birth, which are exposed and have none to owme them; as also

the dead bodies of such as are felo de sc, and have none to ovTie them;

likewayes the bodies of such as are put to death by sentence of the magis-

tral, and have none to owne them.” The Council granted all this on
condition that the surgeons before the year 1697 should have ready a

liroperly equipped anatomic theater in which at least one public dissec-

tion each year be carried out. There is a full account in the records of

the College of such a dissection performed in the year 1703. Eight mem-
bers of the Craft took part in it, and the scene, as IMiles says, must have
been “not unlike that depicted by Rembrandt in his Lesson on Anat-
omy.”

IVIcantimc the schools of anatomy in Europe were flourishing and
notable discoveries were being made so that Scottish youths were at-

tracted to the Continent for anatomic study. For their better instruc-

tion the Towm Council, therefore, delei’mined to appoint one man as

Professor of Anatomy at a salary of £15 a year and to put on him the
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responsibility of all teaching. Their reasons for this step were what are

generally regarded (outside Scotland) as peculiarly Scotch, viz. “as an

encouragement to young men to stay at home instead of travelling to

foreign universities which is attended by expenses and other perils to

youth. ”

The man appointed was Robert Eliot; the date of his appointment

was 1705. lie was the first Professor of Anatomy in Britain. This was

the beginning of the Edinlmrgh School of Anatomy and was the founda-

tion of the reputation which the Edinburgh Medical School held through-

out the intervening years for anatomic teaching and research.

Eliot was succeeded by McGill, and then in 1720 Alexander Munro

was appointed. He was succeeded b.y his son, Alexander Munro,

secundus, and he, in turn, by his son, Alexander Munro, tertius, so that

the professorship of anatomy remained in the hands of the Munro family

for one hundred and twenty-six years. During these years students

flocked to Edinburgh from all parts of the world. At one time there

were as many as 800 students, many of them from the American

Colonies, resident in the city for the study of anatomy alone.

The Colonists were also attracted to Edinburgh by the caliber of those

who were teaching the practice of medicine. In the year 1726 a number

of professors were appointed to the Edinburgh faculty. All of them

had studied in Leyden under Boei’liaave, the acknowledged Father of

Clinical Medicine. They brought to Edinburgh his methods and tried

to develop there a school like that of their master. Andrew St. Clair

and John Rutherford were the pioneers, along with Robert Whjdt at a

later date.

In 1766 "William Cullen was appointed Professor of Medicine and

became the “Boerhaave” of Scotland. These were the men who at-

tracted to Edinburgh young American colonists, who after obtaining

their degrees returned to practice in their own land.

Benjamin Franklin was a great personal friend of Cullen and recom-

mended many promising young men to him, among others William Ship-

pen and Robert Morgan. Here is a letter from Franklin to Cullen writ-

ten in 1760:

I tlianlv you for tlie civilities you were so good as to show my friend, Mr. Sliippen,

whom I took the liberty of recommending to your notice the last ye.ar. Give mo

leave to recommend one friend more to your advice and countenance. The bearer,

Mr. Morgan, who purposes to reside some time in Edinburgh for the completion

of his studies in physics, is a young gentleman of Philadelphia, whom I have long

known and greatly esteem; and as I interest myself in what relates to him, I cannot

but wish him the advantage of your conversation and instructions. I wish it also

for the sake of my country, where he is to reside, and whei’e I am persuaded he will

be not a little useful.

Shippen graduated in Edinburgli in 1761, Morgan in 1762, and Ben-

jamin Rush in 1768. Those tJiree men, together witli Adam Kulm, also
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an l^dinburgli graduate, were tlie founders in Philadelphia of the first

medical school in this countiy. The j'ear was 1763.

While resident hi Scotland, Rush became very friendly with a. Presby-

terian minister in Ayrshire, a descendant of John Knox, named Wither-

spoon. Witherspoon was invited to become the President of Princeton

but refused. A second invitation was extended him and on the ui’gent

pleading of Rush he accepted. Later both Witherspoon and Rush were

signatories to the Declaration of Independence.

Samuel Bard was also a favorite pupil of Cullen. He graduated with

the degree of M.D. in Edinburgh in 1765, and in 1769 became the first

Professor of the Theory and Practice of Medicine in Kings College (now

Columbia University), New York. To him New York owes the founda-

tion of tlie City Hospital. Curiously enough, although Professor of Medi-

cine, he wrote the first treatise on obstetrics in his country. David Hosaeh

graduated in Edinburgh in 1794 and Latham Mitchell in 1784. “These

three men (Bard, Mitchell, and Hosaeh) laid the foundation of the medi-

cal institutions of New York.'' (Osier.)

I should like to be able to saj'’ that Thomas Addis Emmet was a gradu-

ate of Edinburgh but I cannot do more than claim that his grandfather

was one, of the year 1784. I should, likewise, like to claim Ephraim Mc-

Dowell, the Father of Ovariotomy, but must be content with the fact that

he did study anatomy and surgery under John Bell in Edinburgh dur-

ing the years 1793 and 1794.

All of these great Americans retained a love for Scotland and

Edinburgh as is shown by the letters they wrote to their former teachers,

some of which I should like to quote to you but time forbids.

This fine exchange of courtesies was likely to be broken a century later

when in 1870 Dr. Jacob Bigelow of Boston and Sir James Young Simp-

son of Edinburgh engaged in a wordy warfare over the priority of the

discovery of general anesthesia and over the relative merits of ether

and chloroform.

I suppose that most of us are to some extent hero worshipers, and

I confess that Simpson is one of my heroes. This, in spite of the fact

that in the writing of history in these latter days hero worship is no
longer the vogue. The modern attitude is rather one of cold analysis

with often an exaggerated emphasis on the faults and failings of the

individual under discussion, bringing him down to our common level

and ascribing to the times in which he lived and the attending circum-

stances the major credit for what he had achieved. Thus, Singer writing

of Vesalius, the Father of Anatomy, says: “.
. .he is in a sense, a lucky

man in the position he holds in the scientific world. His great work was
not, the result of a long lifetime of experience ...

;
it was not wrought in

the fierce heat of an intellectual furnace as was that of Pasteur or of

Claude Bernard; it was not a task of subtle reasoning and skilled experi-

menting as was that of Haiwcy and of Hales. Vesalius was a veiy char-
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acteristic product of Ms age. The womb of Time was in labor and it

brought him forth. His intellectual father was the Galenic science that

had gone before him. His mother was that fair creature the New Art,

then in the very bloom of her youth. Until these two had come together

there could be no Vesalius. When these two had come together there had

to be a Vesalius.”

Most epoeh-maMng discoveries have been very simple in nature and

almost self-obvious when expounded. The real kernel of many of them

had been knomi years before the man or men arose who had the vision to

perceive their importance and the energy and ability to work them out

and to put them to practical use. These latter, rightly or wrongly, get

the major credit for them.

In the history of the discovery of the principles of general anesthesia,

the different anesthetic agents and their uses in surgery and obstetrics,

these statements are amjDly illustrated. Around no other series of dis-

coveries has such a warfare raged as that which followed the discovery

of general anesthesia.

After Morton’s successful demonstration of the anesthetic properties

of ether in Boston in 1846, he was hailed as the hero and the pioneer,

Horace Wells, who had induced anesthesia with nitrous oxide in 1844,

and whose pupil Morton was, was for the time being forgotten, as was

also Charles T, Jackson, Professor of Physics at Harvard, who had sug-

gested the use of ether to Morton.

And Sir Humphry Davy was scarcely mentioned in spite of the fact

that it was he who in the year 1800 had discovered the general anesthetic

properties of nitrous oxide and had used it on himself for the relief of

pain.

So heated did these discussions become that a Selected Committee of

the Senate of the United States was appointed to settle the matter and

their findings were pubhshed in a large volume of “Official Documents.”

Concurrently with and following this domestic discussion in the United

States there arose the international dispute between Dr. Jacob Bigelow

of Boston and Sir James Young Simpson of Edinburgh, Scotland, to

which I have referred.

This controversy arose as the result of Bigelow’s reading in an Edin-

burgh newspaper an account of the presentation of the Freedom of the

City to Sir James Simpson. The Lord Provost in the course of his

short speech of presentation said: “I will not dwell on what you have

accomplished in medical science. I will onl}’- allude to the discovery

—

the greatest of all discoveries in modern times—of the application of

chloroform in the assuagement of human suffering.”

Bigelow upbraided Simpson because in his reply he made no mention

of ether and of the discovery of its anesthetic properties by Jlorton in

Boston. Tliey were both accomplished letter writers and stated tlieif
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views in no uncertain way, and the whole correspondence makes most

lively reading now. There was much misunderstanding on both sides

but ultimately they agreed on the pertinent facts.

At the end of a very long letter to Bigelow, dated from Edinburgh,

April, 1870, Simpson concludes the correspondence thus:

If Tve try' to put into a summarized form tlic data wbicli -we liave been dis-

cussing regarding tlie introduction of anesthesia in America and this country,

it appears to me that ve might correctly state the vrliole matter as follovs:

1. That on the eleventh of December, 1844, Dr. Wells had, at Hartford, by his onm

desire and suggestion, one of his upper molar teeth extracted without any pain,

in consequence of his having deeply breathed nitrous oxide gas for the purpose,

as suggested nearly half-a-century before by Sir Humphry Davy.

2. That after ha\’ing with others proved, in a limited series of cases, the an-

esthetic powers of nitrous oxide gas. Dr. Wells proceeded to Boston to lay his dis-

covery before the Ikledical School and Hospital there, but was unsuccessful in the

single attempt which he made, in consequence of the gas-bag being removed too

soon, and that ho was hooted away by his audience, as if the whole matter were an

imposition, and was totally discouraged.

3. That Dr. Wells’s former pupil and jiartner. Dr. Morion of Boston, was present

with Dr. Wells when he made his experiments there.

4. That on the thirtieth of September, 1846, Dr. Morton extracted a tooth with-

out any pain, while the patient was breathing sulphuric ether, tlus fact and dis-

covery of itself making a NEW ERA in anesthetics and in surgery.

5. That within a few weeks the vapour of sulphuric ether was tried in a number

of instances of surgical operations in Boston—Dr. Morton being generally the ad-

ministrator; and other vapour was established as a successful anesthetic in dentistry

and surgery.

G. That in January, and the stibscquent spring months, 1847, the application of

sulphuric ether as an anesthetic in midwifery was introduced, described in our medi-

cal journals, and fully established in Edinburgh, before any case with it was tried

in Boston or America.

7. That on the fifteenth of November, 1847, the anesthetic effects of chloroform

were discovered in Edinburgh, and that it swiftly superseded in Scotland and else-

where the use of sulphuric etlier, and extended rapidly and greatly the practice of

anesthesia in surgery, midudfery, etc.

The letter eontiniies:

I am very sorry to have taken up so much of your time and my time with such

a petty discussion as the present. It has extended to too great a length; but I am
a sad invalid just now, and quite unable to write with the force and brevity re-

quired. With many of our profession in America I have the honour of being per-

sonally acquainted, and regard their friendship so very highly that I shall not re-

gret this attempt—my last perhaps—at professional writing as altogether useless

on my ])art, if it tend to fix my name and memory duly in their love and esteem.

Yours very truly,

.1. Y. SiMPSOX.

The news of Simpson’s death reaehed Boston by cable before his letter

arrived and the Gynecological Soeietj* of Boston held a Memorial Meet-
ing in honor of their “late beloved associate” who was, they said, “one
of nature’s noblemen.”
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Thus, the ultimate result was that Simpson freely aeknowledged, as he

had always done, that Morton was the first man to produce general

anesthesia to the surgical degree by the administration of ether, and

Bigelow acknowledged that Simpson Avas the first man to use ether as an

anesthetic in obstetrics, and that he discovered the anesthetic properties

of chloroform.

Neither of these contributions of Simpson came to fruition in any hap-

hazard way. Both were the result of deep thought and of hard experi-

mental Avork. Both AA'ere defended against the attacks of all sorts and

conditions of people AAdth a dialectic skill and a dogged persistence Avhich

mark Simpson as a real man of genius, if genius consists of “an infinite

capacity for taking pains.
’ ’

Let us first try to picture AAdiat sort of man he Avas. Born of poor

parents (his father Avas a baker) in the Aullage of Bathgate in the

year 1811, he AA'as the youngest of scAmn children. His early education

AA'as begun in the Aullage school at the age of four in the year of the

Battle of Waterloo, and completed at tlie age of fourteen Avhen he en-

tered the Faculty of Arts of the University of Edinburgh.

As AA^as common Avith poor Scots’ families of these times and later, all

of the family resources Avere called upon and all sorts of economies were

effected in order to provide funds to send the promising son to college.

And James Simpson gave great promise, for not only AA^as he head of

his school at the age of fourteen but had already, in the study of the

fiora and geology of the countryside, begun to shoAV that poAver of ob-

servation and that faculty for the acquisition of facts AAdiich character-

ized all his later scientific AA'ork.

He never completed his Arts course, for after tA\^o years he Avas at-

tracted to medicine. He had attended all the necessary classes and

passed his final examination for the medical degree Avhile stUl in his

teens and had to AAmit for tAvo years before he could be licensed to prac-

tice. This time AA^as occupied in attending again the class of midAvifery,

in actuig as assistant to the professor of pathology, in assisting the

doctor in his native village, and in travel to London and to the Conti-

nent of Europe. The funds for the latter Avere again proAuded by his

devoted family.

He began his professional career in Edinburgh as a general practi-

tioner but early devoted his attention to midAvifery, obtaining an ap-

pointment to the Lying-In Hospital and starting a lecture course for

students in obstetrics.

Meantime, he had begun to Avrite and to publish papers on pathology

AA'hich received AAude attention, not only in Scotland but also in Europe.

When he Avas tAA-enty-eight years old, the professorship of midAvifery

in the University fell vacant and Simpson became a candidate for the

Chair. The poAver of appointment Avas in the hands of the ToAvn Council

of the City and the contest betAA'een Simpson and his chief riA^al, Ken-
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ncdy of Dublin, was very keen. Simpson put all of his enormous energy

into the fight, even going so far as to acquire a wife at short notice, when

he learned that liis state of bachelorhood was being used as an argument

against him. He spent £500, a large sum in those days, on the prepara-

tion and distribution of his testimonials, which made a volume of 150

octavo pages. “His aim was to make laio^vn his scientific attainments,

powers as a teacher, and personal qualifications, which he felt, if duly

realized, would outweigh the disadvantages of his youth and comparative

inexperience.”

After a spirited contest he was elected by a majority of one and

with that matter settled immediately directed his prodigious energy and

enthusiasm to his chosen subject.

Not content with the narrower field of obstetrics he did pioneer work

in the field of diseases of Avomen, and must be regarded as one of the

founders of modem gjmeeologj'. Had he done nothing at all for

anesthesia his name Avould have lived for his contributions to this

subject.

Simpson was an omnivorous reader, not only of medical but also of

general and, especially, of antiquarian literature, and (as we shall see

presently) was a theologian of no mean order who laiew his Bible

from beginning to end. A man of fine sensibilities, the suffering of

his parturient patients always distressed him. He tried all sorts of

drugs and even resorted to experiments in hypnotism in an effort to

relieve them. Among all his other interests, this one Avas ever present

in his mind.

When, therefore, iicaa's reached Edinburgh from across the Atlantic

that Morton in Boston on Oct. 16, 1846, had successfully induced

anesthesia by the inhalation of ether and that Liston had subsequently

used it in London, Simpson A\'as thrilled and immediately thought of

its possibilities in obstetrics.

The problem that faced him aa^s a harder one than that Avhich

confronted the surgeon. In those days the surgeon did his Avork

quickly, so that the patient did not require to be long under the influence

of the anesthetic.

The problem presented to Simpson AA-as tA\mfold. Could the anesthesia

be continued suffieiently long to gwe appreciable relief? And Avould

the anesthetic intei'fcre AAutli uterine contraction?

He chose for the fir.st trial a case of conti'acted pelvis, calling for

the operation of version. He AA’aitcd for this ease because, from the

nature of the operation, any interference AA'ith uterine contraction by
the anesthetic Avould be of little moment. On Jan. 19, 1847, the opera-

tion A\-as successfully and painlessly performed under ether anesthesia,

and Simpson aa’rs able to satisfy him.self that uterine contraction went
on nonnnlly. He, therefore, proceeded to employ it in nonnal cases,

an account of Avhich he read before the Edinburgh Obstetrical Society



556 AMERICAN JOURNAL OE OBSTETRICS AND GYNECOLOGY

on Feb.. 10, 1847. The practice was soon taken up in Scotland, in

England, in Germany, and, a few months later, in America.

Not being altogether satisfied with ether, because of the large quan-

tities required in prolonged cases, and because of the bronchial irrita-

tion to which it often gave rise, he had sent to him by different chemists

various volatile substances which might be inhaled. AVith these he

experimented on himself and on his friends.

Among these substances was a small quantity of chloroform, wliieli

he had procured from Messrs. Duncan and Plocldiart. Mr. AValdie, a

Scotsman in business as a chemist in Liverpool, had suggested to him

that this was probably the anesthetic substance in the chloric ether

which Bigelow in Boston and Liston and Jacob Bell in London, had

used successfully.

Here is the story of the discovery, as it is graphically told by Pro-

fessor Miller, a near neighbor of Sir James Simpson in Queen Street,

Edinburgh, and quoted by his nephew and successor in the Chair, the

late Sir. A. R. Simpson:

Most of these experiments were performed after the long day’s toil was over, at

late night or early morn, and when the greater part of mankind were soundly anes-

thetized in the arms of common sleep. Late one evening, it was Nov. 4, 1847, on re-

turning home after a weary day’s labor, Dr. Simpson with Ids two friends and as-

sistants, Drs. Thomas Keith and ’J. Mathews Duncan, sat down to their somewhat

hazardous work in Dr. Simpson’s dining room. Having inhaled several substances,

but without much effect, it occurred to Dr. Simpson to try a ponderous material,

which had been formerly set aside on a lumber table, and which, on account of its

great weight, he had hitherto regarded as of no likelihood whatever.- That hap-

pened to be a small bottle of chloroform. It was searched for, and recovered from

beneath a heap of waste paper. And, with each tumbler newly charged, the in-

halers resumed their vocation. Immediately an unwonted hilarity seized the party;

they became bright-eyed, very happy, and very loquacious, expatiating on the de-

licious aroma of the new fluid. The conversation was of unusual intelligence, and

quite charmed the listeners, some ladies of the family and a naval ofiicer, brother-

in-law of Dr. Simpson. But suddenly there was a talk of sounds being heard like

those of a cotton mill, louder and louder; a moment more, then all was quiet, and

then, a crash. On awakening. Dr. Simpson’s first perception was mental: "This is

far stronger and better than ether,” he said to himself. His second was to note

that he was prostrate on the floor, and that among the friends about him there was

both confusion and alarm. Hearing a noise, he turned round and saw Dr. Duncan

beneath a chair, his jaw dropped, his eyes staring, his head bent half under him;

quite unconscious, and snoring in a most determined and alarming manner. More

noise still, and much motion. And then his eyes overtook Dr. Keith’s feet and legs

maldng valorous efforts to overturn the supper table, or more probably to annihilate

everytliing that was on it; I say, more probably, for frequent repetitions of in-

halation have confirmed, in the case of my esteemed friend, a character for maniacal

and unrestrainable destructiveness, always under chloroform, in the transition stage.

By and by. Dr. Simpson having regained his seat. Dr. Duncan having finished

his uncomfortable and unrefreshing slumber, and Dr. Keith having come to an ar-

rangement with the table and its contents, the sederunt was resumed. Each expressed

himself delighted with the new agent, and its inhalation was repeated many times

that night, one of the ladies gallantly taking her place and turn at the table, until
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the supply of chloroform was fairly exhausted. It is of interest to note that

Keith was elected to the honorarj' fellowslup of this society in the year of its

foundation and I^lathews Duncan two years later.

There can now be no question but that to Simpson belongs the sole

credit of being the first to suggest and to use general inhalation anes-

thesia in labor, and that he was the first to demonstrate the anesthetic

property of cliloroform. Wliile time has not confirmed Simpson’s asser-

tion that chloroform was a better and safer anesthetic than ether, some

of us still regard it as having a very definite place in obstetrics.

But with these discoveries, Simpson’s task had only just begun, for

immediately there arose a clamor from the medical profession and from

the Church against the use of anesthetics in labor. It was fortunate

that Simpson was a man of such strong convictions, such iron will,

and so skilled in debate as to beat down that opposition.

One of his most bitter opponents was Professor Meigs of Philadelphia.

‘Which of us today could write as Simpson did to Meigs in 1848? His

letter begins as follows:

Edinburgh, August, 1848

My dear Sir:

A few days ago, I saw your oxcollent epistle to me on the use of anesthesia in

midwifery, extracted, in an abridged form, from the Philadelphia Medical Examiner

of March last, into the London Medical Gazette and Lancet. It reminded me, that

amid other avocations and work, I had hitherto indolently omitted to answer the

objections contained in your able and kind letter. And I feel that I am the more

to blame for this neglect, on one account, namely, that as in your own country, so

also in ours, there are few or no living obstetricians, whose opinions and names
carry, and deservedly carry, more weight with them than yours. Be so good, then, as

to bear with mo now for a few minutes, while I endeavor to state in what respects

I am inclined to demur to your arguments against anesthetic midwifery.

On reperusing, as I have just done, your esteemed letter, it appears to me that

in it you ground your opposition to the adoption of anesthesia in midwifery upon
four or five diiTcrent arguments, although you do not specialize them. I shall notice

each of these arguments separately. You have not placed them in any particular

order. I shall begin first with the one which you placed last.

So polite and yet with siicli veiled sarcasm. He then proceeds to de-

molish each of Meigs’ arguments, the whole letter extending to twenty

closeh^ printed pages. Allow me to quote one small section of his reply

to IMcigs’ objection to anesthesia in natural labor, on the ground that

the pain of natural labor is a "physiological pain’’:

You aro well aware that the act of parturition has been often familiarly com-

pared, as the late Professor Hamilton expressed it, "to the toils of a journey," and
like it divided into stagc.s. ’'‘The sufTcrings of the mothers." .says he. "ha%'0 been

in most langxiages compared to those of travellers." Now let us for a moment con-

tinue this natural simile between the function of parturition and the function of

progression. You maintain that '‘labour is the culminating point of the female
somatic force.s. " One of the most illustrious Presidents of your great American
Republic, Thomas Jefterson, makes in his memoirs a remark of precisely the same
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import regarding walking or progression. He describes tlie act of "walking, but not

exactly in tlie same words, as a kind of “culminating point of the human somatic

forces. ’ ’

“Walking,” says the American President, “is the best possible exercise; habitu-

ate yourself to walk very far.” “The Europeans,”' he continues, “value themselves

on having subdued the horse to the uses of man; but I doubt whether we have not

lost more than we have gained by the use of this animal. No one has occasioned

so much (as the horse) the degeneracy of the human body. Ouf Indians go on

foot nearly as far in a day, for a long daj', as an enfeebled white does on his horse;

and he (the Indian) will tire the best horses.”

Pew, or none, perhaps, will question the abstract truth of Jefferson’s observa-

tions on this point. But, because walking or progression is a “physiological”

function, and the practice of it is reputed salutary, would this be, with you, a proper

and sufficient reason for never setting aside or superseding in any waj-^ this “physi-

ological” state, in the same way as you insist, on the same grounds, that the physi-

ological pain of labour should not be set aside or superseded. Because progression

is a natural condition, would this be any adequate reason for your medical ad-

visers adopting your own arguments against anesthesia in midwfery, and insisting

upon this, that, the next time jmu travelled from your own city of Philadelphia to

the cities of Baltimore or New York, you should walk the distance on foot instead

of travelling it by railway or other conveyance? What opinion would you form of

the judgment of any medical adviser to whom you entrusted your onm health, if,

on going next time to the New York or Baltimore railway station, he should gravely

and solemnly repeat to you, as his patient, what you tell your midwifery patients,

and, in your own language, advise you to try to accomplish the intended journey

on foot, as (to quote your owm words) “a desirable, salutary, and conservative

manifestation of life-force”?

Painstakingly, always in the most courteous but at the same time

in the most forceful language, Simpson wrote many such letters in

reply to his medical critics. These will be found reproduced in extenso

in the volume of collected papers entitled Works of J. Y. Simpson

edited by his son in a A^olume and published bj’' D. Appleton & Co.,

New York, in 1872. I should like to quote much more extensively from

them bnt time forbids. Let me recommend them to you for leisurely

perusal.

The clerical objectors were similarly paid back in their own coin,

for Simpson being a good Scots Presbyterian knew his Bible thor-

oughly. Here is an extract from one of his letters controverting the

views of the Church on the sinfulness of abolishing the pains of labor

and so nullifying God’s curse on woman “in sorrow thou shalt bring

forth children ’
’

:

If, on religious grounds, your obstetric friends object to relieving entirely a

woman of her worst pains, now that tliey have the means of doing so, tliey must,

on the very same grounds, refuse to relieve her imperfectly and partially of those

or any other pains and sorrows connected with parturition; they must, or at least

ought to, abstain, in fact, from all obstetric practices whatsoever; they should, in

short, give up their present profession as a profession of sin, and “in the sweat of

their face” eat bread. I can see no other possible alternative for them, provided,

that is to say, they choose to reduce actually their theory into practice. If on the

other hand, they think it not sinful to relieve their female patients, to a small

amount, from the alleged sufferings entailed upon them by the first curse, then

surely it is not sinful in them to relieve their patients from their sufferings to a far
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greater amount, now tliat tliey I'ave the power of doing so, nay, is it not sinful in

them obstinately to withhold that relief? For, “to him that hnowcth to do good,

and doeth it not, to him it is sin.”

And if an}' of your female patients hold the same groundless doctrine, a doctrine

far more in accordance with the blindness and fatalism of Mahommedanism, than

with the spirit and genius of Christianity, if tliey hold that it is improper, for

scriptural reasons, to abrogate the pains and sutferings of
,

childbirth, then such

mothers cannot conscientiously content themselves with rejecting merely the use of

chloroform in medical assistance in their hour of travail; they must give up, indeed,

all assistance whatever. If the supposed pains and perils of the primeval curse arc

to be submitted to, on the ground that they arc divinely appointed and unavoid-

able ordeals, then they must be submitted to in all their unmitigated power and

plenitude; no doctor must sinfully dare to stay the ebbing stream of life, if a fatal

flooding suddenly supervene during labour; no nurse must venture, as heretofore,

to relieve and mitigate the agonies of the shrieking mother by counter-pressure to

her back, etc., “for whosoever shall keep the whole law, and yet offend in one point,

he (she) is guilty of all.”

It .seems very siraDge that such arguments sliould have been neces-

sary in the year 1848, not one hundred years ago. That they were

necessary is shown by the number and the length of the letters which

Simpson wrote. He must have covered reams of paper and have ex-

pended on them an incalculable amount of energy.

In this country he had a worthy supporter in Walter Channing of

Boston. Thoms (Walter Channing and Etherization in Childbirth,

Am. J. Obst. & Gynec. 20: 244) has recently written a short memoir

of him pointing out how Channing played the same part in answering

medical, lay, and clerical criticism here as did Simpson in Scotland.

Both of them had the satisfaction before they died of knowing that

their efforts had not been in vain.

It is always interesting to try to picture the physical make-up of

men who have had their names w'l’itten upon the Book of Fame. Numer-
ous photographs and portraits of Sir James Young Simpson exist. He
was described, somewhat fulsomely, by a contemporaiy as follows:

In sst.'iturc tlic rrofcs.=or is somewhat, under the middle size. The roundness of his

whole form and the absence of .Scotch “processes of bone” would authorise the

inference of English extraction. His ambrosial locks, dark aiul almost imper-

ceptibly shaded with red, fall upon his shoulders. No feature in the Professor’s

countenance is overgrown. The forehead is broad and projecting rather than lofty.

There is much firmness about the mouth and the lips. The eye is brilliant, and
looks out from the eyebrows with an energy and penetration betraying great mental

power. IVith the fiercer radiation of its eagle fires is blended the soft glow of a

warm heart, which gives it !i decided intellectual and moral expression. There is a
fascination in his air, manners, and conversation, an irresistible moral gravitation

which elicits and wins the admiration, love, and confidence of all who come within

the magic circle of its influence.

A medical colleague wrote in 1848;

Decidedly the mo.^-t wonderful man of the age in which he lives is Simpson of

Edinburgh. Nothing baftlcs his intellect, nothing escapes his penetrating glance, he

sticks at notliing. he bungles nothing. From all parts, not of Britain only, but of

Europe, do ladies rush to see, consult, and fee the little man.
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Another described him as possessing “the head of Jove, the body of

Bacchus.
’ ’

And so I confess that I am sentimental enough to be a hero wor-

shiper and to feel that we can derive inspiration and courage from a

reperusal of the lives of great men. Such study teaches us that dry*

as-dust knowledge is not eveiything. The great physician, the great sur*

geon must of necessity be more than a scientist or a technician. He

must have that something which we call personality, and he must have

interests outside those of his calling. So it behooves us to take care

that our present hidebound regulations for the admission to the study

of medicine, and our rigid scientific curricula do not exclude and do

not dampen the enthusiasm of some who, if given the opportunity,

might develop into great clinicians.

ANEMIA IN PKEGNANCY

Fred L. Adair, M.A., M.D., William J. Dieckmann, S.B,, M.D., and

Kenneth Grant, M.D., Chicago, III.

(From the Department of Ohstetrics and Gynecology of the University of Chicago

and the Chicago Lying-In Hospital)

I
NNUMERABLE reports have been published about the etiology and

treatment of anemia in pregnancy. Some investigators have reported

improvement but none, so far as we Imow, have reported failures ^vitb

various types of tlierapy. Tlie frequency of anemia in pregnancy in a

large series of patients should be determined and notation made of what

happens if these same patients are not treated and what the results are

if they are treated.

Various types of anemia occur during pregnancy. The first and most

common is the so-called “physiologic anemia” of pregnancy. .This is

demonstrated by the curves shomi in Pig. 1, which represent hemoglobin

and cell volume determinations obtained during pregnancy by various

investigators. The different figures given for hemoglobin have been

recalculated to a standard of 100 per cent, containing 14.3 gm. per

100 c.c. Kuhnel, in a serial study of the same 15 patients during preg-

nancy and tlie puerperium Avith carefully controlled methods, concluded

that there is a gradual drop in hemoglobin, cell volume and erythrocyte

count until tlie sixteenth to tAventy-sccond week. This low level is main-

tained until about the tliirtieth to thirty-second week when tliese sub-

stances begin to increase but reach a figure at thirty-four to thirty-six

weelis which is lower than the initial figure. The hemoglobin concentra-

tion is not normal until weeks and occasionally months after delivery.

Curve 2 in both figures is taken from his work.
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Dieckmann and Wegner (curve 1 in Fig. 1), like Kiihnel, followed tlie same pa-

tients during pregnancy and the puerperium. Determinations of blood and plasma

volumes and exact determinations of hemoglobin, cell volume and cell counts were

made at periodic intervals. They concluded that at term the blood volume shows an

average increase of 23 per cent, the plasma of 25 per cent, and the total erjdhro-

cyte mass of 20 per cent. This discrepancy of 5 per cent accounts for the decrease

in hemoglobin concentration, cell volume, and erythrocyte count seen in normal

pregnancy. This phenomenon is termed the "physiologic anemia."

They further found that there is an average decrease in the hemoglobin con-

centration in normal pregnancy amounting to 15 per cent at twenty-five to thirty-

five weeks. From then on until term, the hemoglobin increases and may reach a nor-

mal level. They reported that the total amount of hemoglobin showed an average in-

crease at term of 13 per cent, but this increase in hemoglobin is less than the in-

crease in blood volume. They stated that many of the previously reported figures

for hemoglobin, cell volume and erjdhrocyte counts in pregnancy are in many in-

stances at variance with each other and the results are inconclusive because, with but

few exceptions, the determinations were made with methods and apparatus which

were not standardized and the same women were not followed throughout pregnancy.

Wintrobe, Haden, and Osgood and Haskin in a careful study of nonpregnant women

have shown that the lower limit of normal for the hemoglobin concentration is

12 gm. Dieckmann and Wegner concluded from their work that in pregnancy the

lower limit of normal is 10 gm. per 100 c.c. of blood. Tliey also showed, and ap-

parently for the first time, that during pregnancy there are marked individual varia-

tions in the same women of all of the indexes, especially of the color indexes, but

the average for each remains close to one. In the study of the individual cell,

they found that the corpuscular volume is increased slightly between the twenty-

sixth and thirty-fifth week when the physiologic anemia is most marked. The

corpuscular hemoglobin is increased slightlj' both in amount and in percentage

during the greater part of pregnancy, but it is normal at term and during the

puerperium. The hemoglobin and the volume coefficients are increased during the

greater part of pregnancj'’, but they are essentially normal at term and during

the puerperium. They stated that the amount of hemoglobin per kilogram of

bodj' weight increased slightly during pregnancy.

A second type of anemia in pregnancy occurs in women who have a

subnormal hemoglobin in early pregnancy and when the “physiologic

anemia” occurs, tlie drop in hemoglobin is so great that symptoms and

signs of anemia occur, which may clear up after delivery or may persist.

This is usually a microcj’tie type of anemia with the corpuscular volume

ranging between 70 to 80 eu. /x. This group foi’ms the vast portion of

anemia in pregnancy, and the patients as a rule have no symptoms or

signs of the condition.

Strauss and Castle examined the gastric juice, both fasting and after a test

meal, and determined the hemoglobin concentration in a number of pregnant

women. They concluded that 18 out of 24 or 75 per cent of their patients showed

an acid secretion below the normal range during more than one-half of the period

of pregnane^'. They also concluded that the anemia of pregnancy (not the

physiologic t3'pe which thej^ thought w-as probably due to a hydremia) which oc-

curs during the last trimester of pregnancy, is due to the demands of the fetus

for blood-forming substances, and "is found only in those patients who have had

for a considerable time a defective diet or dietary deficiencies conditioned by

gastric anaciditj' or related gastrointestinal disturbances." They stated that the
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liypocliromic aiiemiu of pregnancy could be relieved, witJiont exception during

pregnancy, by the daily administration of 6.0 gm. of iron ammonium citrate. This

conclusion is based on studies made on 30 patients vitli the hypochromic microcytic

anemia and 6 with the macrocytic anemia.

A tliird tjqic is rare and is characterized by a larger cell, ranging from

90 to 130 cu. p. These patients n.sually have symptoms and signs of

anemia and at times seem to have a toxemia of pregnancy as indicated

by edema and allniminnria. Tlie blood smears show all the character-

istics of a pernicious anemia and occasionally the differential diagnosis is

difficult. As a rule, there are no neurologic findings and the character-

istic increase in reticuloejdes does not occur after administration of

liver. Such patients were formerly designated as having pernicious

anemia of pregnanc3^ The mortality rate was quite high, and it was

probably such patients who were descrilied by Channing and Osier.

An anemia occurring in pregnancy with a maternal mortality of 40

per cent and a fetal one of 63 per cent has been repeatedly described in

Indian medical journals. This anemia has lieen reported in both men

and women, but its greatest incidence is in pregnancy. Recovery does

not take place until after delivery, wlicn it may occur spontaneously.

The anemia is duo to a deficient diet as Wills has demonstrated that the

feeding of marmite (brewer’s j^east) ivill cure the disease. Furthermore,

she has licen able to produce a similar anemia in monkeys bj’’ eliminating

protein and yeast from their diet .and to cure it by feeding them these

substances.

An editorial was published in the Indian Medical Gazette for 1932 which gives

not only the history of anemia of pregnancy but also summarizes all of the Indian

reports. The “Indian" anemia occurs in 2.93 per cent of their hospital de-

liveries. Tiie onset is usually abrupt and occurs between the fifth and seventh

month of iiregnancy. Balfour found that one-half of the patients had an initial

fever and S3 per cent had fever some time during the disease. Most of the cases

occur between October and !March. Seventy-live per cent of the women arc be-

tween fifteen and twenty-nine years of age. A third of the cases occur in the

first pregnancy and another tliird occur in the second and third pregnancies. The
patient ’s skin is pale, flaliby and looks edematous. Tachycardia, dyspnea, vomit-

ing, diarrhea, weakness, sore mouth, albuminuria, edema, In-potension, palpable

liver and spleen are the usual symptoms and signs. Tlie gastric juice contains

free IICI and is normal in all respects. Bacteria are quite commonly found in the

urine. The average erythrocyte count is 1,210,000, the hemoglobin is 33 per cent

and the color inde.v is 1.‘4. Anisocytosis, poikilocytosis and some poh'chromato-
philia, normoblasts .and megaloblasts are noted in the blood smears. Postmortem
examination reveals very iiale org.ans containing free iron.

Labor is an added risk. There is exceptionally little blood loss during the third

stage, but labor is apparently too much of a strain on the heart because 21 per

cent of the patients die during delivery or within the first week postpartum. The
babies arc small, usually weighing less than 3 pounds. Their hemoglobin is nor-

mal at birth.

A therapeutic abortion .should be i»erformed if the patient is seen in the first

three month.s. Since the disease as a rule docs not occur or is not noticed until

later in pregnancy, the treatment is entirely medical. A proper diet with the
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addition of liver and marmite (yeast) should bo instituted. Twenty c.c. of blood'

injected intramuscularly once or twice a wmek appears to be of value. Blood

transfusion apparently starts labor and is therefore contraindicated. While the

disease does not seem to recur, future pregnancies should be prevented.

METHOD

Blood was taken from an arm vein without stasis and heparin was

used as an anticoagulant. The cell volume was determined by centrifug-

ing the blood in Wintrobe hematocrit tubes for a period of one hour at

3,600 r.p.m. The amounts of hemoglobin were determined with a New-

comer pipette and colorimeter, using a glass color plate and blue filter.

The plate was standardized by the oxygen capacity method and found to

need no correction. Duplicate hemoglobin specimens were usually an-

alj'-zed in the cliemieal laboratory every two weeks witli a carbon mon-

oxide method. Erjdhroejde eoimts were made with tlie usual technic

but the chambers and pipettes were standardized against a chamber and

pipette certified by the Bureau of Standards. The cell volume method

has a maximum error of 2 per cent. The Newcomer method, with an

exact technic, has an error of 5 per cent, but with the usual technic en-

tailed in a clinic laboratory in which as many as 75 to 125 patients daily

were examined by two teclmicians, the possible error was 8.7 per cent.

Likewise, the possible error in the red cell count in tlie clinic labora-

tory amounted to 13.7 per cent, while the same technician with careful

technic which was time consuming could,reduce the error to 2 per cent.

The error in the cell volume was not affected by the number of patients

examined and is the most foolproof of the three determinations. All

determinations have been made by three technicians and no change was

made in technic at any time.

Various observers have shovm that the hemoglobin, cell volume and

cell count, although constant for the individual, do fluctuate during the

period of a da3’'. Tlie liemoglobin may fluctuate as much as 15 per cent

(2.07 gm.) and the cell volume and erj’throejde each 3 and 17 per cent,

respective^. Thus in attempting to determine the value of any medica-

tion, one has to take into account the inherent error off the determina-

tion, the normal curve of hemoglobin in pregnancy’' as well as the hourly

fluctuations of hemoglobin.

Our statistical data are summarized in Table I. Series I comprises all pregnant

patients admitted during the period from March, 1932, to March, 1934; Series II>

the period from March, 1934, to November, 1935. The total series is composed of

I and II. The private group consisted of all patients who were delivered by

members of the department stalf during 1934. The gynecologic group was com-

posed of all nonpregnant patients, excluding only those who had been pregnant

within three months.

Series I and II were studied separately because they check against each other,

since there was no change in technic or per.sonnel during the four-year period. It

is of interest that for the total series the average hemoglobin is 11.56 as com
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pared with that of Dieckmann and Wegner of 12.5; that the mean cell volume is

37.31 as compared with that of 36.9, and the mean erythrocyte count is 3.77 as

compared with that of 4.20.

In Fig. 2 A, B, and Care shown the frequency distribution of the hemoglobin, cell

volume, and red cell count. It is obvious that the maximum number of cases fall in

the groups with 10, 11, and 12 gm. of hemoglobin and in the 35 to 44 volume per cent

groups for the cell volume and the .3.40 to 4.19 groups for the red cell count.

These average frequencies for the various substances are decidedly less than those

reported for the nonpregnant woman.

Fig. 3 is a frequency graph in which the hemoglobins for various groups of pa-

tients are compared. It is obvious that the greater number of gynecologic pa-

tients, even with obvious anemias included, fall in the 11, 12, 13, and 14 gm.

groups. In this group 1.5 per cent were under 8.0, 3 per cent were under 9.0,

TABUT; I. SDJt.MARV OF THE STATI.STICAL DATA

AIjE PKEGKAXT PATIENTS PRIVATE ALL

SEP.IES I

24 MO.
SEP.IES 11

20 MO.

TOTAL
SERIES
44 MO.

OBSTETRIC
PATIENTS

1934

GYN.
PATIENTS
20 MO.

Ecmoglolin—Gm. Ter 100 c.c. of Blood

Number of patients 4,342 3,493 7,835 2,399
klean ± 11.42 11.76 11.56 11.79 12.76

Probable error >0.001 >0.001 >0.001
Standard deviation 1.4 1.4 1.4 i 1.26 1.68

liange 4.0-16.9
1

8.0-15.9 4.0-16.9

Cell Volume-—Volumes Per Cent

Number of patients 4,168 3,528 7,696 135 1,227
Mean ± 37.4 37.2 37.31 38.46
Probable error >0.01 0.218 >0.01
Standard deviation 4.2 1 4.2 4.2 3.76
Kange 15-54 25-49

1

15-54

Erythrocytes—Millions

Number of patients 4,345
j

168
Mean ± 3.77 1 3.801
Probable error 0.001 0.0195
Standard deviation 0.405 0.375
Bunge

i

1.60-5.00 2.80-5.00

5.8 per cent were under 10, 11.7 were under 11, and only 25.8 were under 12. Com-
parable figures were obtained for coll volume and cell count. In contrast among
the total group of pregnant patients 1.5 per cent had hemoglobin readings under
8.0 gm., 4.S per cent were under 9, 11.6 per cent were under 10, 31.3 per cent were
under 11, and C3.2 per cent were under 12 gm. In the group of private pregnant
patients none had a hemoglobin less than S gm., only 1.2 per cent were under 9,

7 per cent were under 10, 25.9 per cent under 11, and 55.3 per cent under 12.

Naturally, comparable figures were obtained for cell volume and cell count.
While the dilTerenco between private and clinic patients is not a significant one,
yet wo believe that there arc probable nutritional and hygienic factors in these
anemias. There is no doubt that there is a significant difference between non-
pregnant and pregnant patients and that pregnancy, in a corre.^ponding stratum of
patients, lowers the hemoglobin at least relatively.

One group of patients with anemia was given 5 gm. of ferrous carbonate daily,
another group was given 5 gm. of iron ammonium citrate daily, another group
was treated with blood transfusion, either after medication had failed or there
was insufficient time before delivery for medication to have any effect. Other
groups were treated with various other iron salts and with various proprietarv'
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preparations, and lastly a control group -was given no treatment. The period of

observation and treatment with iron medication was at least four weeks and

preferably twelve weeks. Due to the number of cases studied, and a small per-

sonnel, the follow-up was inadequate, and while there is a small number of care-

fully controlled patients, we do not believe that the results of treatment can

be stated vdtli certainty. There are sufficient data to indicate that it is extreme!}*

difficult to evaluate any medication over a period of weeks while the patient is

pregnant because of the uncertainty of the normal curve of hemoglobin in preg-

nancy. We are discussing only the effect of treatment during pregnancy, because

Grams hemoglobin per lOOcc of blood

Pis’. 2-A.—Graph illustrating the frequency distribution for hemoglobin ( 7,

S

35 patients).

after delivery the hemoglobin will naturally tend to return to normal or the ad-

ministration of iron tvill result in improvement in almost every case.

Table II lists the changes in hemoglobin concentration during pregnancy.

The patients in column A were normal pregnant women; 9 out of H showed

varj-ing decreases in hemoglobin during pregnancy; 10 of these same patients

without any treatment showed comparable increases after delivery of the same

magnitude as the antepartum diminutions.

All other patients had a hemoglobin concentration of less than 9.0 gni. per 1

c.c. of blood on two occasions within a period of one to two weeks. Column B
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indicates wLat liappened to a group of anemic patients ^vho had no treatment.

Sixty-five patients .shoved varj-ing amounts of increase in hemoglobin during

pregnancy, 6 .shoved no change and 3 shoved a still further reduction in hemo-

globin. In 2G patients tlie anemia disappeared after delivery without treatment

while 5 patients shoved further decreases in hemoglobin.

Data from patients who received ferrous carbonate appears in Column C; from

those who received iron ammonium citr.ate in D, and those who received a

proprietary preparation which contained iron, liver, and vitamin B in Column E.

I'irr. 2-ti .—Graph illuslratlnK- tlie frequency tllstribution for cell volume (7,6.00 patlenl.s).

It is obvious that the majority of the patients in each group shoved varjdng
degrees of increase in hemoglobin concentration during pregnancy, a few shoved
a further decrease and some, especially those receiving ferrous rarbonate, showed
no change, 2so si<jnificant differences in llic increase of hcmofflohin enneentrniion
in CoJinnns C, Jl, and E as compared rcUh B can he demonstrated.

Column F contains data from a number of anemic patient.^ who were trans-
fused before delivery and others who were transfused after delivery. In both
groups, but esiiecially the latter, transfusion was necessary because treatment
with iron salts had been of no value. Hemorrhage had not been tlie cause of
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the anemia in the antepartum group but was the cause of a persistent anemia in

several of the postpartum cases. It is evident that if an adequate amount of

blood, is given, a prompt and usually permanent increase in hemoglobin con-

centration occurs.

Studies of 79 cord bloods were made in cases where the maternal hemoglobin
was or had been below 9.0 gm. during pregnancy. The means for this group for

hemoglobin, cell volume and cell count were 16.21 gm., 53.85 and 4,128. Tlie

figures for a normal group of cord bloods were 16.81, 50.94, 4,488. There is no
significant difference.

Fig. 4 contains essential data from patient No. 73027. The patient was thirty-

four years old and had three living children. She had a severe secondary anemia
of pregnancy. She received adequate amounts of ferrous carbonate and an anti-

Plg'. 2 -0.—Graph illustrating- the frequency distribution for erythrocytes (4,345

patients ) . I

anemic diet. No increase in hemoglobin concentration occurred until after de-

livery. Iron metabolism studies showed a slight positive balance on diet but

when ferrous carbonate was given the balance became negative. This patient had

a color index of 1.05 to 1.17 and volume index of 1.20 to 1.26. The corpuscular

volume was 104 to 108 cu. /i. Anisocytosis, poikilocytosis, and macrocytes were

present throughout pregnancy. Her blood volume was always a low normal but

what is of more importance the amount of hemoglobin per kilo was very markedly

below normal. Eepeated gastric analysis showed no free HCl in the fasting con-

tents. After the injection of histamine a small amount of free HCl was present.

The labor and delivery were uneventful. The baby weighed 3,985 gm. In view

of the patient's age and the desirability of preventing further pregnancies and

blood loss during menstruation, the uterus was removed. During pregnancy the

iron content of the diet was sufficient for a positive balance but the fetal need

of 4 or 5 mg., per day was lacking. Oii an intake containing 17 times the optimum
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amount which was 20 mg. the patient was not in balance and the hemoglobin con-

centration did not increase. The infection had subsided before the latter study

was started. Tliere were repeated determinations of the iron balance but data

from only three periods arc given.

Fig. 5 contains essential data from patient No. 54;73G. She was twenty-five

years old and this was her first pregnancy. She had been told seven years pre-

viously that she was anemic. She was admitted to the hospital because of diar-

rhea, abdominal cramps, vomiting, sore mouth, edema and anemia. Her color

index was l.OG to 1.14 and volume index 1.00 to l.OS. Tlie corpuscular volume was

I'lfr. S.—Graph iUuslraUriK the comparative frequenej,- distribution for heinoRlobin.

90 cu. /i. The usual tj'pe of abnormal cells were found. The hematologist was
suspicious of a pernicious anemia but in view of free IICI in the fasting gastric
juice, absence of neurologic findings and failure of parenteral liver extract to
cause a characteristic increase in the reticulocytes, the final diagnosis was grave
secondary anemia Of pregnancy. The low blood volume and especially the verv
small amount of hemoglobin per kilo nre noteworthy. Slic was given 4,G00 c.c.

of citrate blood over a period of twenty-thred day.o. This was suflicient to raise
the liomoglobin eoncentration and homoglohin per kilo to normal, and give her a
normal blood volume. She has never received any other antinnemie medication and
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despite a slight polymenorrhea her hemoglobin has remained normal over a four-

year period. She has been using contraceptive measures. The baby -weighed

3,380 gm.

Many of the anemic patients were edematous during the latter part of preg-

nancy but it was only in four patients that there seemed to be some connection
between the anemia and the edema and albuminuria. Two of these were admitted
to the hospital for cardiac decompensation. After an adequate amount of blood
wa.s given to raise the hemoglobin to normal, the edema, albuminuria and cardiac
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symptoms and signs disappeared and the remainder of the pregnancy was unevent-

ful in three. Two patients were subsequently delivered of twins. The fourth

patient had a premature delivery of a macerated fetus three months after the

transfusion. Three years later she again had a prematiire stillbirth in another

JO- a curijon poojQ

hospital and -when seen four months postpartum had a hemoglobin of 6.8 gm. per

100 C.C., cell volume of 28, and cell count of 3,840,000. She states that there was

no appreciable hemorrhage. Consequently the pregnancy may have caused the

anemia w-hich in turn may have produced the premature labor.



ADAIB ET AL. : ANEMIA IN PREGNANCY - 573

Dieckmann lias given tlie follovdng average figures for tlie hemoglobin con-

centration of 38 patients vritli preeclampsia as 12.9, for 59 patients witli vascular-

renal disease as 13.2, and for 34 patients with eclampsia as 14.9 gm. per 100 c.c.

The average figures for the cell volume are 38.6, 40, and 45 volumes per cent,

respectively. While these figures may be higher than they should be because of

the blood concentration found in preeclampsia and eclampsia, yet they indicate

that the majority of the acute toxemias of pregnancy seen by us are not due to

or associated with an anemia.

There were 906 patients with anemia over a period of three years eight months.

Only 2 deaths occurred during this period in which the chronic anemia was a

possible factor. Both patients had edema, albuminuria, dyspnea and weakness,

and in both these symptoms were attributed to cardiac decompensation. Post-

mortem examination revealed that one did have cardiac disease but the other

autopsj’’ did not show any pathology sufficient to account for death. The path-

ologist noted in both cases that the tissues contained less blood than normal.

DISCUSSION

Many obstetricians have stated that chemical analysis of the blood in

pregnancy is of little value. The importance of at least one application

of chemistry to obstetrics is illustrated by the fact that chemical determi-

nation of hemoglobin, a complex chemical compound, indicates that 63

per cent of our pregnant women ai’e anemic according to nonpregnant

standards.

Our data indicates that the concentration of hemoglobin, the cell

volume and the erythrocjde count are definitely decreased during preg-

nancy and that the normal standards for the nonpregnant differ from

those of the pregnant women. Our average figures are slightly less than

those of Dieclonann and 'Wegner, and Kiilinel, because patients with

marked anemia are included in our tables. Statistically the minimum
figures in normal pregnancy should be 10.16 for hemoglobin, 33.11 for

cell volume and 3.36 for erjdhrocyte count.

Dieckmann and Wegner postulated that the decrease in the erythro-

cytes was a part of the mechanism by which the viscosity of the blood

was lowered. This phenomenon, according to them, in combination with

an increase in the blood vokune corresponding to an increase in weight,

a decrease in serum protein concentration and increase in cardiac output

are necessary for the gaseous metabolism of the fetus and also of the

maternal tissues and tend to minimize strain on the cardiovascular sys-

tem of the mother.

The physiologic decrease and increase in hemoglobin, cell volume and
erythrocj’tes during pregnancy have not been properly evaluated by
investigators. The fact that the hemoglobin concentration can increase

2, 3 or even 6 gm. within four weeks -Nvithout treatment at once casts

doubt on any reports which state that improvement occurred during
pregnancy when iron salts were administered.

It is our belief that the hemoglobin concentration of the cord blood
is usually normal even though the mother has an anemia, but in a uum-
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ber of instances tlie lieinoglobin concentration lias been definitely below

normal. This is especially important in view of the fact that milk con-

tains little iron and if the baby begins life with a low concentration of

hemoglobin, anemia is quite likely to develop. Eecognition of the above

is most important in premature infants because they are born without

the storage of iron in the liver which exists in the term baby. Further-

more severe anemia predisposes to premature delivery.

Transfusion of Mood, if properly supervised and if adequate amounts

are given, has always heen efficacious in raising the hemoglobin concem

tration and relieving all symptoms and signs of anemia. Deleterious

effects on mother and baby have not been observed and premature labor

was in no case initiated.

A number of iron metabolism studies have been made in both nonpregnant and

pregnant individuals. Farrar and Goldhamer kept two subjects in a positive

balance on a daily intake of 5.2 and 7.8 mg. of iron, respectively. The period

of study was 316 and 260 days, respectively. Females require more iron be-

cause at least 12 mg. of iron are lost in the form of hemoglobin during each

menstrual cycle. Ohlson and Daum report that an average daily intake of 13.8

mg. of iron resulted in a negative balance.

Coons and coworkers have reviewed and studied the iron metabolism during

pregnancy. Tliey have shown that with an average daily intake of 14.72 mg.

there will be an average positive daily balance of 3.16 mg. A 3,100 gm. fetus will

contain approximate!}' 375 mg. of iron. The fetal need for iron lirsf becomes no-

ticeable at twenty weeks, but it rapidly increases and at term it requires 8 mg.

per day. During the last trimester of pregnancy the average daily requirement

for the fetus is 4.7 mg. Coons concluded that "iron retention was found to be

quite deflcient in this series of metabolic studies. There were no negative bal-

ances but approximately three-fourths of the number fell short, many of them

far short of the estimated fetal need. The low retentions were not due to low

total iron intake but probably to a deficiency of other dietary factors which pro-

mote the utilization of iron.”

It is obvious that if the cause of the anemia occurring in pregnancy

is merely a lack of iron in tlie diet then these patients who receive iron

should all show rapid improvement if adequate amounts of iron are

added. The fact that a considerable number of patients show no im-

provement indicates that some other substance is lacking or that the iron

is not being absorbed or that if absorbed it is not being utilized.

CONCLUSIONS

The means for the hemoglobin concentration in pregnancy are 11.56

gm. per 100 c.c. of blood, for the cell volume 37.31 volume per cent, and

for the erj^throcyte count 3.77 million.

The minimum standards for normal pregnanej' are 10 gm. of hemo-

globin per 100 c.c. of blood, 33 volumes per cent for the cell volume, and

3.36 million for the erythrocytes.
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Eleven and six-tentlis per cent of our pregnant patients have an

anemia, according to our standards, but if the standards for the non-

pregnant patients are used 63.2 per cent must he classed as anemic.

A normal decrease and increase in the hemoglobin, cell volume and

erjdhroejde count occurs during pregnancy. These changes cannot he

altered by treatment. The fluctuation may amount to 2, 3 or even

6.0 gm. of hemoglobm within a period of four to six weeks.

Knowledge of these marked fluctuations should make one particularly

cautious about attributing an increase in the hemoglobin concentration,

cell volume and erjdhrocj’te count to any previous therapy.

An adequate amount of transfused blood will raise the hemoglobin

concentration to normal permanently and relieve all the sjunptoms and

signs of the anemia.

Blood transfusion during pregnancy, if done properly, has no deleteri-

ous effect on the mother or the fetus. It has not caused premature labor.

The prevention of anemia, of pregnancy is easier than the cure. An

adequate diet, vdth proper hygiene, is the best prophylaxis.

A normal hemoglobin content is essential for the normal function of

the organs of the body. Toxemia is less likely to occur, the patient is

better able to tolerate blood loss and the strain of labor, her tissues have

more resistance, she is less likely to become infected, and her recovery

after delivery is more rapid.
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DISCUSSION

DR. FRED L. ADAIR, Chicago, Itm..—Dr. Dieckmann and Dr. Grant have carried
on most of tlie detail work in connection with this study wliicli had as its funda-
mental concept the idea that there were certain physiologic changes in the blood
during pregnancy, which indicated an anemia. We were dealing in many cases
with an anemia which was not a true anemia and certain standards had to be estab-
lished which were somewhat different from those for the nonpregnant woman. We
have attempted to follow patients on a higher economic level, who it was supposed
had better hygienic conditions than our other patients. We also used as a control
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group the gynecologic cases. I would like to stress the fact that we were dealing

with all gynecologic conditions, and in spite of many cases that had definite secondary

anemia from uterine bleeding, there was still a significant difference between the

blood condition of these and the pregnant patients. We distinguished, then, between

what may be called a physiologic or a relative anemia and an actual anemia which

unquestionably does exist in some of the pregnant women.

Now, so far as to what constitutes actual anemia we believe that the standard

for pregnant women should be a gram or more lower than for the nonpregnant.

In other words, if you assume that 12 gm. is the normal limit, you should probably

take 10 or 11 gm. as the lower limit for pregnancy. On this basis we found that

in our private patients only 7 per cent had a hemoglobin below this level of 10 gm.,

whereas in the clinic cases there wmre 12 per cent. We assume the discrepancy is

largely due to the difference in hygiene and in nutrition. According to our observa-

tions so far, diet and hygiene are of far more importance than any medication

that can be given.

Among all of our gynecologic patients, which include some with genital bleed-

ing, we find that 74 per cent had a hemoglobin of 12 per cent or above. If we

include all cases, only 37 per cent were over 12 per cent, so that there is a very

significant difference in the hemoglobin. Then, if w’e take the private prenatal

cases, we find that 45 per cent were over 12, whereas in the clinic cases 37 per cent

w'ere over 12. We conclude, therefore, tliat so far as anemia is concerned there is

first, a physiologic condition of the blood which simulates anemia in the non-

pregnant woman; second, tliat our private patients have less actual anemia

than clinic patients; third, that nonpregnant w'omen show an actual anemia less

frequently than the pregnant women, due to the different accepted standards.

We also made a study of the fetal blood. Apparently the fetus has few iron

requirements until after tw’enty weeks of gestation, after which time the daily re-

quirement for iron gradually increases until at term it reaches a point of 8 mg.

We would say, then, that prior to twenty weeks of gestation the demand on the

part of the fetus for iron is not appreciable. We studied fetuses born of mothers

with anemia, taking 6, 8, and 9 gm. as a basis for our estimate. The average

hemoglobin in these cases was 1G.2, the erythrocjde count reading a little less than

a quarter million. In the control cases we found that the hemoglobin readings

were essentially the same, 16.8 as compared to 16.2; the erythrocyte reading was

a little less than four and a half million, showing a little higher hemoglobin reading

in the control series and a little higher erythrocyte count. Probably the hematocrit

reading was a little higher than the erythrocyte reading and the hemoglobin.

We feel, then, that the anemia condition in the mother has little influence on

the fetus so far as the blood findings are concerned. If the fetus is born prematurely

it has a relatively small amount of iron, whereas the full-term fetus lias stored

considerably more iron. We believe from these observations that most of the iron

supply takes place in the last six rveeks. This is undoubtedly a handicap for the

premature fetus.

DR. EVERETT D. PLASS, Iowa City, Ia.—

I

would like to ask whether the

authors feel that there is any relationship between the amount of protein in the diet

and the tendency of pregnant w-omen to develop anemia?

DR. DIECKMANN (closing).—In reply to Dr. Plass, rvc cannot state definitely

but we believe that diet is the prime factor in the anemia of pregnancy. Certainly

this is true in the anemias which occur in India, and as Dr. Adair emphasized,

the difference between our ward and private patients is probably due to the difference

in diet. The important part of the diet being the protein w'hich, of course, un-

fortunately is the more costly of the various foods.
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CONDITIONS IN WOMEN

Leo Brady, M.D., Baltimore, Md.
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EXTRAPEEITONEAL pelvic conditions, althongli not of frequent

occurrence, are met with sufficiently often to deserve more atten-

tion than is usually given them. In 1930 I published an article on this

group of lesions and today I shall discuss this subject more thorouglily,

adding to the series reported in the first paper some cases seen since

1930 which demonstrate additional types of extraperitoneal pathology.

It is needless to say that the general and surgical treatment should be

different for extra- and intraperitoneal conditions and that failure to

appreciate this fact may result disastrously for the patient. It does,

however, seem worth while to stress the difficulty of determining in some

instances the relationship of a pelvic lesion to the peritoneal cavity, and

that because of this difficulty mistakes in diagnosis can easily be made.

Abscesses are the extraperitoneal pelvic lesions that most frequently

call for surgical interference. They usually develop as a result of a

parametrial infection. IMauriceau, in about the middle of the eighteenth

century, described inflammation of the pelvic connective tissue, but it

was Virchow who first used the term parametritis to denote inflamma-

tion occurring in the pelvis outside of the peritoneum.

Parametritis includes exudates in the pre- and retroeervical tissues,

but it is the intraligamentous infiltrations in the base of the broad liga-

ment which are most commonly seen, and which, when suppuration oc-

curs, form the broad ligament abscesses. It is difficult to accurately

determine the incidence of parametrial infection, for in mild cases pa-

tients maj’- have a moderate elevation in temperature for only a few
days, and examinations show nothing more than slight pelvic tender-

ness. The mild infections are of limited clinical interest for they usu-

ally clear up without any particular treatment, but it is very impor-
tant to recognize promptly tlie extraperitoneal pelvic abscesses which
develop from the more severe types of parametrial infection.

Since 1900, 53 women with extraperitoneal pelvic abscesses have been
treated in the Jolms Hopkins Hospital, which means that about once in

every eight months we see a patient Avith this condition. Thirty-four of

these 53 cases Avere on the gynecologic service, 19 on the obstetric.

Forty of the Avomen Avere Avhite, 13 colored. Wlien one considers that
the relative mmiber of Avhite and colored patients admitted to the hos-

pital is about tlu’ee to one, it Avould seem that extraperitoneal abscesses
occur with equal frequency in the two races.

577
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Of the 53 extraperitoneal abscesses, 50 -were located in the broad ligaments.

The other 3 developed in the connective tissue in front of the cervix, 2 of them

pointing in the subcutaneous tissue of the midportion of the lower abdominal

wall, the tliird localizating directly under the bladder. In this series, there were

no true instances of extraperitoneal abscesses arising behind the cervix, although

in several cases suppuration started in one or both broad ligaments and then ex-

tended downward and medially toward the retrocervical tissue. Of the 50 broad

ligament abscesses, 25 were on the right side, 21 on the left. In 4 instances the

infection wms bilateral, suppuration developing in both broad ligaments.

Table I. Etiologic Factors in 53 Cases of Extraperitoneal Abscess in Women

18 followed abortions.

In 7 of the 18 the abortions were induced by the patient or abortionist.

In 3 the placenta had been removed manually by the family doctor.

In 2 a curettement had been done at home by the family physician.

In 1 a deep cervical tear had occurred at the hands of the family doctor.

' In only 5 was the abortion uncomplicated by other factors.

18 followed normal pregnancies but only 6 of the women were delivered by the

hospital staff.

11 followed instrumental or operative deliveries.

In 3 of these 11, forceps had been used in the patient’s home by the

family doctor.

In 1 a curettement had been done in the patient’s home by the family

doctor.

In 1 the uterus had been packed by the family doctor because' of inversion.

In 1 a forceps delivery was done at the hospital.

In 1 a hysterectomy for placenta previa was performed.
In 1 a craniotomy on a dead child was performed.
In 1 a version and extraction were performed on an eclamptic infected

woman.
In 2 cervical cesarean sections were performed on infected women.

1 followed a gynecologic operation for dermoid cyst.

1 followed an infection of the vulva and was probably gonorrheal in origin.

4 cases only gave no history of a recent pregnancy, operation or infection.

A coiisidei’ation of the etiologic factors in this series of extraperitoneal

pelvic abscesses is of interest. One case developed after a gynecologic

operation for a dermoid cyst, another followed an infection of a hartho-

linian gland in a woman from whom the uterus, both tubes and ovaries

liad been removed several 3''ears previousl}’’. This is the only instance

of a gonorrheal extraperitoneal pelvic abscess of which we have anj’

r.ecord in the hospital. A definite history of a recent abortion or preg-

nancy was obtained in 47 of the 53 cases. In 24 of these the pregnancj’

had been complicated bj^ either an instrumental or operative delivery

or had been terminated b}’^ the abortionist.

Of the 47 patients with a history of a recent pregnancy or abortion, only 12

had been taken care of by the hospital obstetric service, and in G of these, because

of obstetric complications, an operative or instrumental delivery had been neces-

sary, even though several of these women were already infected on admission to

the hospital. Since 1900, 3G,000 women have been delivered by the obstetric

service and, as has just been pointed out, only 6 of this group of women developed

broad ligament abscess. This gives us an idea as to how seldom this complication

follows normal properly conducted deliveries. Table I shows graphically the

etiologic factors in this series of cases.
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The onset of symptoms after delivery varied from three to fourteen days but

many of the hospital records of the earlier cases do not give exact information on

this point. Every one of the 53 women in this series complained of lower abdominal

pain, and about half of them gave a history of chills. Gastrointestinal symptoms

occurred somewhat rarely. In only 9 cases was there a history of vomiting before

operation. In many cases the patient had had such profuse uterine bleeding follow-,

ing an abortion or full-term pregnancy that a marked secondary anemia was present.

In fact, the average hemoglobin estimation was only GO per cent, with readings in

some cases as low as 28 and 26 per cent.

Nine patients complained
,
of severe pain on walking, and when admitted to the

hospital showed a definite limp. In these cases there was limitation of motion

of the hip, the patient holding the thigh flexed and adducted. This is due to a spasm

of the psoas muscle and may mislead one into thinlcing that he is dealing with a

tuberculous abscess arising in the vertebrae or hip joint. On the other hand, this

limitation of motion of the thigh may help the surgeon to recognize that a pelvic

lesion is outside of the peritoneal cavity.

Most of the patients appeared quite ill on admission. The average tempera-

ture was 103° and in many cases readings of 105° were recorded. In only a few

instances did it fail to reach 101°. The pulse rate corresponded with what would be

expected with the elevation of temperature. The leucocytes ranged from 9,000

to 45,000, with most of the patients having a white count of 20,000. Usually the

Icucocjde count was highest when the temperature ^Yas high, as exemplified by “A case

in which the temperature was 105° and the white count 45,000. Occasionally, how-

ever, there were exceptions to this rule, as .shown by one of our patients who had

a temperature of only 100° and a white count of 26,000. Incidentally this

woman was very ill although eventually she recovered.

Tenderness was elicited in every case on palpation of the lower abdomen. An
abdominal mass was found in 41 of the 53 cases. In all except the three cases of

precervical infection these masses were situated in one or both quadrants of the

abdomen just above Poupart’s ligament. The size of the mass varied considerably;

in some instances merely an indefinite induration was felt, while in others a stony

hard tumor extended upward from the inguinal ligament to the level of the umbilicus.

The sixth was the earliest day after delivery’ on which one of these extraperitoneal

masses was felt on abdominal examination.

On vaginal examination, in 27 cases definite masses were found in the base of

the broad ligaments. In nine others some pelvic induration was made out. Nine
patients showed only moderate tenderness, while in three the pelvic examination was
recorded as being entirely normal. In these three latter cases, the extraperitoneal

pelvic conditions were diagnosed entirely on the history and abdominal examination. •

In eases with a cliaracteristic history and typical physical findings,

the diagnosis of extraperitoneal pelvic aliscess is comparatively easy so

long as one bears constantly in mind the thought that some of the pelvic

infections in women are extraperitoneal. For instance, there is no ex-

cuse for missing the diagnosis in a woman who gives a histoiy of an
induced abortion with the later occurrence of chills, fever, and pains in

the lower abdomen and on whom abdominal palpation reveals a tender
mass just above Poupart’s ligament, while pelvic examination shows
induration high in the vagina.

However, in some of the patients with extraperitoneal pelvic infec-
tions most of tile symptoms and signs that we associate with this condi-
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tion are lacking, and mistakes in diagnosis can easily be made. For in-

stance, in this series of 53 extraperitoneal pelvic abscesses, 6 were incor-

rectly diagnosed and as a consequence the treatment the patients re-

ceived is open to criticism. When one considers that some of the earlier

.eases occurred in the hospital twenty-five or tlurty years ago and that

this report is based on the work of 14 different gynecologists and 6

obstetricians, we feel that there is little cause to apologize for our sta-

tistics, and yet in order to stress the importance of correctly diagnosing

extraperitoneal pelvic lesions we are emphasizing not the 47 cases cor-

rectly diagnosed, but the 6 in which the extraperitoneal character of the

infection was not recognized.

In 2 of the 6 cases incorrectly diagnosed, the patients did have some

mild salpingitis, but the main pathology was extraperitoneal, and the

surgeon would have exercised better judgment if he had stayed out of
I

. the peritoneal cavity. In the other 4, the peritoneum, uterus, tubes, and

ovaries appeared perfectly normal when the abdomen was opened, al-

though large extraperitoneal broad ligament abscesses were present.

While we regret these mistakes in diagnosis, these last 4 eases gave us

the opportunity of definitely proving that infiammation of the pelvic

connective tissue is not always accompanied by inflammation of the

pelvic peritoneum, as has been stated by some of those who have written

on this subject.

Fifty-one of tlie 53 patients who had extraperitoneal abscesses were operated upon,

and upon leaving the hospital were free from symptoms, the abscess liaving been

evacuated. In 12 cases nonoperative treatment was tried even though the diagnosis

of an abscess had been made. Rest, douches, and repeated transfusions were pre-

scribed, but 10 of these 12 finally came to operation. Two patients did leave the

hospital without operation, but although the temperature was normal on discliarge,

abdominal masses were still palpable above Poupart's ligament, and vaginal exam-

ination showed induration at the base of the broad ligaments. These two patients

were under our care in 1920 and 1922, and although a special effort has recently been

made to locate them, the attempt has been unsuccessful, so we do not know how

they have fared. Probably they had further trouble.

Not one of the 51 women treated surgically died, although many of them

were very ill when operated upon. Wlien discharged, they were symptom-free, and

on most of them the abdominal and pelvic examinations were essentially negative.

In view of this, we feel that extraperitoneal drainage is the procedure of choice in

all cases of extraperitoneal pelvic abscess, even tliough these two patients did leave

the hospital without operation and -with normal temperatures.

Because of mistakes in diagnosis, the peritoneal cavity was opened in C cases.

These mistakes have been noted before, but we are mentioning them again in order

to discuss the operative procedure carried out after the surgeon had opened the

peritoneal cavity. In four instances the operator incised the peritoneum covering

the broad ligament abscess and drained the extraperitoneal condition through the

peritoneum. These patients were very ill after operation, but finally recovered.

In the other 2 cases the surgeon closed the peritoneum without drainage, made an

inguinal incision dovra to the broad ligament abscess, and drained the condition
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extraperitoneally. These 2 patients had a rapid and uncomplicated convalescence.

In our opinion, better surgical judgment was exercised in the handling of these

two latter cases.

Most authorities believe that an anterior vaginal incision is indicated

in the rare instances in which pus has collected under the bladder, and

that the abscesses which develop in the subcutaneous tissue of the mid-

portion of the lower abdomen are best treated bj" a lower midline extra-

peritoneal incision. However, there is still some difference of opinion

as to which is the best method of draining broad ligament abscesses

which are the suppurative extraperitoneal lesions most frequently encoun-

tered. Some operators attempt to reach them through the vagina, using

the following technic : An incision is made posterior to the cervix such

as is used in draining an intraperitoneal abscess. The peritoneum must

not be opened but pushed gently back with the finger. A blunt artery

forceps is then wormed upward and laterally toward the involved broad

ligament.

In discussing such an operation, it must first be pointed out that it is

beset with several dangers. If the forceps happen to pierce the peri-

toneum covering the indurated broad ligament, it will emerge into the

peritoneal cavity and quite likely infect it vdth the organisms which up

to that time had been walled off in the broad ligament. Moreover, in

tunneling the instrument laterally toward the broad ligament there is

distinct danger that the operator may injure the ureter or uterine artery,

as the instrument must pass very close to these structures.

This method of vaginal drainage Avas attempted in 7 of the 48 patients

with broad ligament abscesses that Avere treated surgically. In 3 of these,

the attempt to reach the pus from beloAV Avas entirely unsuccessful and an

extraperitoneal inguinal incision Avas later necessary. The 4 other pa-

tients recovered after drainage through the vagina, but their postopera-

twe stay in the hospital averaged forty-seA'en days.

A second method of draining broad ligament abscesses extraperi-

toneally is by Avhat is sometimes called the inguinal route, as shown in

Fig. 1.

T. S. Cullen, in an article published in 1917, so clearly described this operation
that I shall quote directly from liis paper, “A gridiron incision is made above
and parallel to Poupart’s ligament and the fascia and muscles are split, as in an
appendix operation. As soon as the peritoneum is reached, it is pushed toward
the median line but without being opened. The two index fingers then gradually
spread the broad ligament until the area of induration is reached.” Thirty-seven
patients in tliis series were operated on by tMs method. They all recovered in an
average time of twenty-nine days, or eighteen days less than those patients whose
broad ligament abscesses were drained through the vagina.

It is of interest that the different surgeons Avho have had charge of

the patients in this series of cases haA^e not agreed as to hoAV soon sur-
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gical intervention slioiild be carried out in cases of broad ligament ab-

scess. Most of them have felt that as soon as the diagnosis is made,

inguinal extraperitoneal drainage should be instituted,
,
but a few have

delayed operation until the inguinal mass felt upon abdominal palpa-

tion had reached considerable size and preferably until it had caused

bulging of the overlying shin. This latter group of men liave contended

tliat by this delay the pus becomes more accessible and that the danger

of opening the peritoneal cavity is lessened.

A study of our records has not borne out these claims, for the ten pa-

tients whose operations were delaj'^ed after diagnosis was made averaged

seven daj'^s longer in tlie hospital po.stoperatively than those operated

upon at once, in addition to the two weeks before operation that they

Fig. 1.—The easiest and most satisfactory method of approaching' a broad
ment abscess. A gridiron Incision is made .above and parallel with Poupart s liga-

ment. As soon as the peritoneum is reached, jt is pushed toward the median line

without being opened (after Cullen).

had spent waiting for the abscesses to become large, making their entire

convalescence three weeks longer than that of the patients operated

upon promptly. Moreover, the only instance of accidental opening of

the peritoneal cavity occurred in one of the ten cases in which inguinal

drainage was delayed for two weeks after the diagnosis had been made.

Fortunately, no serious consequences followed this operative accident.

Cultures were taken in 33 of the 53 patients on whom operations were

performed. Positive growths were obtained in 22 instances; in 11 the

cultures were reported to be sterile. The streptococcus was the organ-

ism most commonly found, being gi*own in 11 cases. The stapliylocoecus

came next. It was cultured from five patients. B. proteus, the pneumo-

coccus, and a diphtheroid organism were each cultured once.
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The colon bacillus was not grown in pure culture from a single case,

but it was found three times as a secondary invader, twice along with

the streptococcus and once with the staphylococcus. In 8 of the 14 cases

in which tlie streptococcus was tlie offending organism, the type was not

mentioned. Four times it was reported to he the hemoljdic variety, once

the nonhemol;\dic, and once it was found to he anaerobic. It has been

only in recent years tliat, largely due to the work of Schottniiiller, our

attention has been directed to anaerobic organisms in puerperal infec-

tions, and special methods have been employed to grow them, so it may

Avell be that they Avere present in some of the earlier eases of our series

in Avhich the cultures Avere reported as sterile. Incidentally, in 1929,

Harris and H. Brown, in their study of 113 cases of streptococcic puer-

peral infections, found the anaerobic Avith approximately the same fre-

quency as the aerobic variety', and ScliAvarz and T. K. BroAAm liave in a

recent issue of the American Journal of Ohstctrics and Gynecology

stressed the importance of anaerobic streptococci.

The quantity of pus found at operation Anried from an ounce to a

quart. The speaker had gathered the impression from some of the litera-

ture that in broad ligament abscesses the pus is usually thin and Avatery

in character so he Avas rather surprised to find records of it being thick

in eleA^en cases, foul smelling in eight and yelloAvish green in seven. In

four of the cases from Avhich thick foul smelling pus Avas evacuated the

cultures shoAved no groAAdh. Fisher and Abernathy have recently

stressed that the anaerobic streptococcus can often be found in various

putrid and gangrenous lesions throughout the body, and this if of inter-

est to us, for it supports the idea already mentioned that anaerobic

organisms Avere probably present in some of our earlier eases in Avhich

the laboratory methods then used failed to sIioav the presence of any
bacteria.

There Avas no operative mortality in this series of cases. As has been

said, the patients on Avhom the broad ligament abscesses Avere drained by
the inguinal route left the hospital in twenty-nine days after operation,

AAdiile those on AAliom the inflammatory condition Avas approached through
the vagina had a postoperative convalescence of forty-seven days, or

eighteen longer than the first group.

AA^e have recently endeavored to trace all of the 53 patients avIio had extra-

peritoneal abscesses but, frankly, tliis attempted follow-up has not been very suc-

cessful. AA'hen one considers that it has now been thirty-five years since the first of

these Avomen was operated upon and that most of them belonged to the dispensary
class of patients Avho change their residence every few years, this is understandable
though disappointing. Still we have in the past few months traced 17 of the 51
patients operated upon, and while this means that Ave knoAv about the present health
of only one out of eA’ery three Avomen in this series, a study of the histories obtained
from even this small group of

'

patients has brought out interesting facts. Six of
the 17 women hav^e had one or more children since leaAung the hospital, Avhich seems
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to represent about the normal fertility for such a group of women and indicates that

extraperitoneal pelvic infections seldom cause sterility. Two women became pregnant

within six weeks after leaving the hospital. Apparently it is dangerous for a woman
to conceive immediately after she has had a broad ligament infection, for both of

the patients who became pregnant so soon after leaving the hospital had uninduced

abortions and were readmitted with severe puerperal infections. One of these

died from a streptococcal septicemia, and the other recovered only after a long

illness. It is of interest that neither of these women on their second admission

to the hospital showed any evidence of a localized infection either in the parametrium

or pelvic peritoneum. One would suspect that some organism had remained viable

in the broad ligament after the patient left the hospital and that they tvere

stimulated to activity by the occurrence of conception so soon after the original in-

fection. These two patients are the only ones that we know of in the entire

series whose health after they left the hospital was influenced by a preceding

extraperitoneal pehuc infection. Among the group of women who we know have

enjoyed good health since their operations are the first two women in this series

who were operated upon thirty-five years ago, and who are now both sixty-eight

years old.

In summary, this study of extraperitoneal pelvic abscess has brought

out these facts

:

1. The great majority of cases foUow induced abortions or operative

deliveries on infected women.

2. A history of lower abdominal pain, chills and excessive bleeding is

usually obtained. Few patients complain of gastrointestinal symptoms.

3. Some of the patients complain of pain on walldng and hold the

thigh flexed and adducted. This flnding may he of help to the physician

in recognizing that he is dealing with an extraperitoneal pelrtc lesion.

It is due to spasm of the psoas muscle.

4. In a typical case the temperature and leucocyte count are hotli

high and the examiner can demonstrate abdominal and pelvic tender-

ness, induration high in the vagina and an abdominal mass just above

Poupart ’s ligament.

5. In many cases the history and physical findings are not typical,

and it is easy for the surgeon to mistake a broad ligament abscess for an

intraperitoneal condition.

6. All extraperitoneal infections should be drained extraperitoneally.

7. Better results are obtained by draining broad ligament abscesses

extraperitoneally tlirough a low McBurney incision (the inguinal route)

than by attempting to drain them tlirough the vagina without entering

the peritoneal cavity.

8. Extraperitoneal drainage should be instituted as soon as the diag-

nosis is made. There is no advantage in delaying the operation until the

inguinal mass becomes larger.

9. The streptococcus is the organism most frequently cultured from

extraperitoneal pelvic infections. Probably in many of the cases m
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which the cultures were reported negative, anaerobic streptococci were

present, and if special culture methods had been used, positive bacterial

growths would have been reported.

10. The pus in many eases of broad ligament abscess is not clear and

watery, as might be expected, but thick, yellow and foul smelling.

11. Although many of the patients were desperately ill when oper-

ated on, there was no operative mortality in this series of cases. All of

the women operated on left the hospital apparently well.

12. Extraperitoneal pelvic infections do not decrease fertility, but

there seems to be danger for a woman who has liad a broad ligament ab-

scess to become pregnant at once, for in this series the two women who

eonceived six weeks after leaving the hospital both had puerperal septi-

cemia from which one of them died.

13. Except for the danger associated with conception following imme-

diately after operation, broad ligament abscesses do not apparently af-

fect the health of the patient after the pus has been evacuated and the

temperature has returned to normal.

There are in addition to the parametrial abscesses just described other

conditions such as myomas and hematomas, which are occasionally seen

in the broad ligaments. The treatment of the psoas abscesses due to dis-

ease of the spinal column and the pelvic bones belongs to the orthopedic

surgeon, but there is a group of psoas abscesses originating in patho-

logic conditions outside of the bones Avhich may offer diagnostic diffi-

culties to whoever sees them, Avhether he be orthopedist or gynecologist.

These lesions have been discussed by Baer, Bennett and Nachlas in an

article on “Non-Spinal Psoas Abscess.” As they point out, a suppura-

tive myositis of the posterior abdominal wall, Avhether it be the result of

a metastatic infection or the result of an infected hematoma following

trauma, will find in the sheath of the psoas muscle the course of least

resistance for the discharge of its pus. Moreover, infections of the kid-

neys and also those starting in the solid and hoUow viscera may cause

such abscesses. Then, too, suppurative conditions both tuberculous and
nontuberculous sometimes arise in the retroperitoneal Ijunph glands and
the pus may travel along the same path as that taken by a tuberculous

abscess arising from one of the vertebrae. Usually these nonspinal

psoas abscesses point below Poupart’s ligament, while the puerperal

broad ligament infections point aboA'^e it, but despite this fact the tAVO

groups of cases may be confused unless the strictest attention is paid to

botli history and physical examination.

I should like to present brief summaries of four cases taken from my own
practice, which demonstrate unusual extraperitoneal pelvic lesions which are of some
interest because of their raritj'. The first is that of a forty-three-year-old woman
who complained of a hard lump in the lower abdomen, wliieh extended in the
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midline from the symphysis pubis to within two centimeters of the umbilicus. Since

on vaginal examination 'the abdominal mass could not be differentiated from the

uterus, it was thought that we were probably dealing with a myomatous uterus, A
lower abdominal midline incision was made and we were surprised to find that the

tumor was outside the peritoneal cavity, although lying under the recti muscles. It

extended from the region of the bladder to within a few centimeters of the navel

as is sliown in Fig. 2. The bladder and the recti muscles were not adherent to the

Omentum in

Peritone

'
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;
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Fig'. 2.—Urachal myoma .showing its size and position in the properltoneal tls.sue,

between the rectus muscles and the peritoneum.

tumor. It was not necessary to open the peritoneal cavity to remove this growth, but

because of a large umbilical hernia, the peritoneum was afterward incised. The

uterus contained no fibroids. It was normal in size and appearance as were also the

fallopian tubes and the ovaries. The tumor weighed GOO gm., it mea.sured 14 by 10

by 0 cm. There was no pedicle leading from the tumor. The cut surface prc.sented

the whorllike appearance of a myomatous growth. Scattered through the firm opaque

grayish white tissue were islands of semisolid, spongj', translucent material, such ns



BRADY: EXTRAPERITONEAL PELVIC CONDITIONS IN WOMEN 587

is associated with the hyaline degenemtion of a myomatous growth. The microscopic

sections showed muscle tissue with, in places, considerable hyaline degeneration.

There was no e^ddence of malignancy. A diagnosis of fibrom5mma of tl;e urachus.was

made.

Urachal cysts and inflammatory conditions arising from the urachus are -occa-

sionally met with, as has been emphasized by Dr. Cullen in his book on The Umbilicus,

but solid tumors of the urachus are truly rare. Up to 1927, when I operated upon

this patient, there had been only 20 such cases reported, and 18 of these were

malignant. My own and one other case reported by Aveling were the only two

urachal fibroids in this series. It is of interest that Aveling showed his specimen

in 1886 before the British Gjmecologieal Society and Bland Sutton wj-ote a descrip-

tion of its microscopical appearance. Additional cases reported in the past eight

years have now brought the total number of benign solid tumors of the urachus

up to 7, as was shown in a comprehensive article on this subject by Begg.

Fig-. 3.—^Pyelogram showing tlie pelvic Ititlney, which has been converted into a large
hydronephrotic sac. The kidney lay entirely below the pelvic brim.

Another case is that of a woman who complained of pain in the left side of the

lower abdomen. A tender mass was palpable on pelvic examination and as without

an anesthetic the left ovary could not be felt separately from this mass, it was our

first impression that we were deMing with a cyst or tumor of the left ovary. But
because the catheterized specimen of urine showed some pus we decided to cystoscope

the patient before operating upon her. Moreover, the consistency and shape of this

mass seemed to me to be different from that of any ovarian neoplasm that I had
palpated. Pig. 3, a pyelogram, shows that the tumor in the left side of the pelvis

was an ectopic kidney, that lay entirel}’’ below the pelvic brim. As it w'as function-

less and heavily infected and the other kidney was normal, a nephrectomy was per-

formed. It is important for the following reasons not to mistake a pelvic kidney
for a tumor arising in the peritoneal cavity. First, it is usually possible to remove
a pelvic kidney without entering the peritoneal cavity. Second, and this is to be



588 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY

particularly emphasized, if a surgeon unexpectedly should come upon an infected

ectopic kidney when he thought he ivas operating on an ovarian tumor he would

hesitate to remove the kidney no matter in what condition he found it, because

without having done a differential phthalein test before operation he could not

possibly be sure about the function of the other kidney. Unwittingly he might in

such a case remove the better of the patient’s two kidneys, or in rare cases her only

one.

Soon after seeing this last patient, I examined a four-year-old girl, with a

tumor the size of a tennis ball. It could be moved freely around the entire lower

abdomen and, having in mind ectopic kidneys, I cystoscoped the child. As she was

rather uncooperative, tliis examination had to be done under an anesthetic. By
catheterizing the ureters with opaque catheters, placing the child under a fluoro-

Fig. 4.—Mesenteric cyst in a girl four years of age. It measured 10 by 6 'by 6 cm.
and was roughly kidney-shaped.

scope and then moving the tumor mass Avithout producing any effect on the visualized

ureters, we Avere able to shoAV that this mass did not arise from the kidneys. Then,

thinking that the child probably had an ovarian cyst Avith a long pedicle, avo

made an abdominal incision. Fig. 4 sIioavs that this cyst arose in the mesentery.

Fortunately, it Avas possible to remove it without injuring the blood supply of the

loop of intestine aboA’c it, so that an intestinal resection Avas not necessary.

Tliis, the last case, demonstrates almost as rare a condition as the libromyoma of

the urachus. The patient, a Avoman thirty-nine years of age, had a moderate sized

myomatous uterus but quite separate from the uterus, kidneys and OA’arics, all of

Avliich structures could be palpated, AA’as an ovoid mass AA'hich Avas deep in the left

side of the loAver abdomen. This mass could be moved laterally for a fcAV centimeters

but no up and doAAm motion Avas demonstrated. A diagnosis of retroperitoneal tumor
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was made, but we could go no further toward determining preoperatively its nature.

At operation we first performed a liysteromyomectomy and then incised the posterior

peritoneum. A retroperitoneal cyst lay a little to the left of the midline between the

aorta and left ureter and about 3 cm. above the Infurcation of the aorta. In order

to rule out an aneurysm, a very small needle was used to aspirate a little of the

cyst contents, which to our surprise we found to be milky in character. Without

any special
.
difficulty it was found possible to remove this cyst without rupturing

it. It measured 10 bj" G by 6 cm. Careful analysis of the cyst contents showed

that it contained globules varjdng in size from 3 to 20 microns, and by using ‘ ‘ scarlet

red” the presence of large quantities of fat was proved. A diagnosis of retro-

Flgr. 5.— retroperitoneal cyst situatea a little to the left of the midline, between the
aorta and left ureter and about 3 cm. above the bifurcation of the aorta.

peritoneal chylous cyst was made. Judging from its position, it had probably arisen

from the left lumbar lymphatic trunk just before the latter joins the right trunk to

form the receptaculum chyli.

In eonclnsion, I have endeavored, by reporting these unusual condi-

tions, to dii’ect attention to extraperitoneal pelvic lesions and I hope my
study of broad ligament abscess has brought out some facts concerning

the etiology, diagnosis, and treatment of this condition which may prove

of clinical value.

I take this opportunity to thank Dr. Cullen and Dr. Eastman for permitting’ me
to use the records of the Gynecological and Obstetrical Departments in the prepara-
tion of this paper.
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DISCUSSION

DE. FEEDEEICK C. HOLDEN, New York, N. Y.—Dr. Brady has called our

attention to the fact that in the Obstetrical and Gynecological Departments at

Johns Hopkins Hospital, there were 53 cases of extraperitoneal abscess opened by

the abdominal route, and in none of these eases was there a fatality. Patients die

either of peritonitis or blood stream infection and the fact that a broad ligament

extraperitoneal abscess developed would indicate either a high resistance of the

patient or moderately low virulence of the organism.

Contrary to Dr. Brady’s experience, of the large number of extraperitoneal in-

fections at Bellevue Hospital, most of them were localized in the retrocervical

space, infiltrating the parametrial tissues of the rectovaginal septum. Most of

our cases have, therefore, been best drained by posterior colpotomy. Very rarely

was the space between the cervix and the bladder involved. Only a small number

also localized between the layers of the broad ligament, becoming accessible for

operation by' the abdominal route. When such localization did occur, we alway'S

drained by' the method advocated by' Cullen many' years ago and described by'

Brady' in this paper.

When does Dr. Brady' drain? During the stage of indefinite brawny induration

or during the stage of definite mass formation which is stony' hard in consistency,

or does he wait for fluctuation?

VJien we first used the Elliott treatment at Bellevue Hospital, the patients selected

for treatment were those in whicli we thought the process would go on to abscess

formation and the treatment was institued to hasten fluctuation, but much to our

surprise, resolution took place without abscc.ss formation in a number of these pa-

tients.

DE. AETHUE H. CUETIS, Chicago, III.—I have become more and more im-

pressed with the relative frequency' of adhesions over the anterior surface of the

liver in patients who have old gonococcal lesions of the fallopian tubes and, sur-

prising as it may' be, we encounter this type of lesion almost exclusively in gonococcal

infections. I refer to cases free from adhesions elsewhere in the upper abdomen. It

would seem natural that anterior liver surface adhesions would occur in post-

abortive and other infections, but such .seems not to be the case.

If we can rule out the more common etiologic factors (such as gonorrheal in-

fection, postabortive and puerperal infection, infections associated with instru-

mentation, and pelvic tuberculosis), the next most common factor in the causation of

chronic pelvic inflammation is the damming back of menstrual fluid and ddbns

by' obstructive lesions in the uterus.
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In. the postabortive and puerperal injection cases I have been greatly impressed

with the danger of cer\’ical tears extending into the broad ligament. The only

patients I can recall having had a fatal termination after spontaneous full-term

labor were three in whom no vaginal examination was made. All three had a

spontaneous tear which extended upward into the broad ligament, all developed a

blood stream infection, and all died.

DK. K SPEOAT HEANEY, Chicago, III.—I have long been in favor of drain-

ing abscesses of the broad ligaments and of the pelvis, but frequently it is difiScult

to determine when an abscess is to be drained. If drainage is done too early the

patient's illness is accentuated and her convalescence delayed. As long as the

patient is ha^ung chills, and her temperature is making great excursions each day

from normal or slightly above to liigh and back again, it is too early to drain.

When, however, the acuteness of the infection has subsided and instead of long excur-

sions the temperature becomes more constant and yet shows no tendency to dis-

appear, then drainage must be considered. One sign is very helpful, when the

minimum temperature each day goes higher so that the base line is steplike, pus

is under tension and drainage is indicated.

DE. PEED L. ADAIE-, Chicago, III.—^In dealing with extraperitoneal lesions,

especially in obstetric cases, we should not forget involvement of the veins of the

pelvis and the frequency of thrombophlebitis. In my experience I have found

it rather difficult to determine that the process is limited and to exclude involve-

ment of the Ijunphatic vessels and veins.

In my opinion the approach should be through the most obvious channel, that

is, where the abscess is pointing, whether through the vagina or through the

abdomen. We sometimes find abscesses which have arisen through extension of

the process through the ligaments, and the abscess may be found located very

high, even in the perinephritic region.

DE. JOHN A. McGLINN, Philadelphia, Pa.—

M

y experience at the Philadelphia

General Hospital is very much like that of Dr. Holden. The infection of the broad

ligaments is one of the most common conditions with which we have to deal. At
our hospital the usual etiologic factors of postabortal, postpuerperal and gonorrheal

infections are the cause in the vast majority of cases; but in the private cases I should

saj’’ the most common cause of these abscesses is office cauterization of the cervix.

DE. JAMES C. MASSON, Eochester, Minn.—^In considering extraperitoneal

tumors of the pelvis, one that has not been mentioned, and which in my experience

is not uncommon, iS extraperitoneal lipoma. I have seen several such tumors, some
of them weighing over 30 pounds. The majority of them start in the kidney

region, but occasionally they begin in the fatty tissue in the base of the broad

ligament. We should keep in mind these tumors, which can be diagnosed generally

by careful clinical examinations and tests. They can easily be removed when
small, but it is often difficult to do so when they become large, especially if they
extend up into the mesentery of the intestine.

DE. WILLIAM E. NICHOLSON, Philadelphia, Pa.

—

My own teachers, Penrose
and Baldy, admitted the advisability of opening certain cases above Pouparf’s liga-

ment* but in actual practice these two men selected few cases which they felt gave
the proper indication for this opening. In the majority we waited until the
culdesac was definitely involved ivith swelling arid probable fluctuation and opened
in that area. I have kept to this practice in my own service.

A supposed pelvic abscess should never be opened without preparation of the
abdomen, in order that if a mistake in diagnosis occurs it may be promptly opened.
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This I have made an absolute requirement in my service at the Graduate Hospital.

I have had two dramatic experiences in which the history, blood examination, and

tlie palpatory findings were those of large pelvic abscesses, and yet on opening the

culdesac in both instances we were rewarded, not by pus, but by a tremendous gush

of blood. An old, neglected extrauterine pregnancy, resulting in tubal abortion; may

give the classical symptoms of pelvic abscess.

DR. BRADY (closing).—In answer to Dr. Holden’s question, as to whether

or not we wait for fluctuation before operating; I might say that it is our usual

procedure to drain extraperitoneally, through the inguinal route, all broad ligament

abscesses as soon as a definite mass is palpable above Poupart’s ligament. Occa-

sionally no pus is encountered but only a little bloody serum. However, even in these

cases the introduction of drains seems to shorten the patient’s convalescence.

I agree with Dr. Adair that in broad ligament infections the process is seldom

limited to the lymphatics but also involves and extends by the veins. It is of interest

in connection with this limitation of some infections to special tissues, to mention

again the four cases in which the peritoneal cavity was opened through mistakes in

diagnosis. There was no evidence of any peritonitis in any of these cases and

still large extraperitoneal broad ligament abscesses were present.

Lipomas of the broad ligament form an interesting group of extraperitoneal

conditions, but we have had very little experience with them. In our series we also

did not have any instances of perirenal abscess following broad ligament injections,

but we did have one patient who developed an ischiorectal abscess two weeks after a

broad ligament infection was drained and the same type of streptococcus was cul-

tured from the pus obtained at the two operations.

Of course, the logical way to drain all extraperitoneal abscesses is by the route

which leads most directly to the infection, but in our experience, as a general rule,

inguinal drainage has yielded us better results than vaginal drainage.

Hunt, Elizabeth; Skin Affections Underlying Pruritus of the Vulva and Anus,

Lancet 1: 592, 193G.

In a study of 300 cases of vulval and anal pruritus seven classifications are

made and their respective numbers given:

I. General Skin Affections

:

V. General Constitutional Diseases:

Lichen planus 105 Diabetes 12

Seborrheic dermatitis 69 Secondary anemia 2

Psoriasis 17 Disseminated sclerosis 1

Eczema 2 VI. Psychic 8

Leucodermia • 4 VII. Fariozis:

II. Dermatitis Traumatica et Lichenoid eruption with oral

Venenata 59 sepsis 2

III. Local Causes: Lichenoid eruption with
Vaginal discharge 3 cholecystitis 3

Vaginal prolapse 2 Lichenoid eruption with
Hemorrhoids 2 malignant neoplasm of liver 1

IV. Parasites: Senile pruritus 2

Scabies 2 Imperfect hygiene 2

Ring^vorm (Dhobie itch) 1 Undetermined 3

Tlie author points out the necessity for an accurate diagnosis to prescribe and treat

correctly. Particular attention is given to lichen planus and its differentiation from

leucoplakia, for in the latter -v-ulvectomy is indicated. Lichen planus should bo

diagno.sed only when there are similar typical lesions at other sites. Seborrheic

dermatitis of the genitalia is almo.st always associated with the disease elsewhere on

the body. ^ Closi: Hesseltink.
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TO TUMOR GROWTH'^^

The Effect of Hypophysectomy and Pituitary Growth
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L. A. Emge, M.D., AND Kathleen M. Murphy, M.D.,

San Francisco, Calif.

(From the Department of Obstetrics and Gynecology, Stanford University School of

Medicine)

For a number of years attempts have been made to link the endo-

crine system with carcinogenesis and tumor growth. Most of the

early studies dealt with the behavior of tumor tissue implanted in close

contact with endocrine tissue. The most noteworthy of these was pub-

lished by Desider Engel, whose observations covered a wide range of

endocrines. Engel pointed out that great variations exist in the af-

finity of hormones for neoplastic tissue. He also pointed out that age,

sex, race, and species modify such relations. In his experiments,

thymus and thju’oid showed inhibitory qualities, the gonadal group

had no effect upon tumor growth, and the pituitary gland suggested

the presence of a tumor growth accelerating agent. In some later ex-

periments, others showed the tumor inhibiting action of endocrine tis-

sues to be nonspecific and probably not different from the qualities

of various somatic tissues.

This particular line of investigation made little progress until the

advent of the isolation of specific hormones. Since then, considerable

progress has been made and some extremely interesting informations

have been obtained. One of the most interesting of these is Lacas-

sagne’s study of the relation of estrogenic hormone to carcinogenesis.

Lacassagne observed the occurrence of mammary cancer in male mice

after the administration of lai’ge doses of estrogenic hormone. In this

particular strain of mice the females were afflicted Avith spontaneous

cancer of the breast, but the males Avere rarely victims of this disease.

Although the number of animals studied Avas small, the results are

significant as far as selective experimentation is conceimed. HoAvever,

these results do not yet Avarrant a general application, because they

do not prove that estrogenic hormones as a Avhole can ]iroduce mam-
mary cancer under any conditions and in all mammals. The only

deduction permissible is that in the particular strain of mice studied

by Lacassagne, the mammary cell of the male possesses a tendency

•Supported in part by grants from the Rockefeller Fluid Research Fund of Stan-
ford University School of Medicine, and from the Scientific Research Committee of
the American Medical Association.
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toward functional mutation of carcinogenic propensity wliicli is dor-

mant in tlie male but can be awakened by a specific stimulus, suck as

an estrogenic liormone not ordinaril}’- present. Tke mammary cell of

the female possesses the same carcinogenic propensity in an active

state, and since it is constantly exposed to this estrogenic kormone,

malignant degeneration is a common occurrence. Tins subject was

discussed again by Loeb in 1935 on tke basis of furtker laboratory

evidence. Tke basic principle undei’ljung tkis process must be quite

similar to tkat of malignant degeneration following prolonged ckronic

iiTitation. Under ordinaiy eircnmstances, ckronic irritation does not

produce cancer. Various otker receptive factors must be present be-

fore cell mutation readies a malignant, stage. Above all, tke cell ex-

posed to ix'i’itation must have tke faculty of undergoing more than

ordinary mutation
;
tke stimulus neeessaiy to set off tkis process must

be specific; and tke host must lack resistance to malignant degenera-

tion. Tliis is very well demonstrated in Fibiger’s experiments.

Pibiger produced gastric cancer by feeding rats cockroaches infected with certain

nematodes. Tlve development of this gastric cancer involved four factors: a spe-

cific nematode (spiroptera) had to be present in a specific cockroach (Cuban)
;
the

rat fed had to be of a specific species (Norwegian), and then cancer would occur only

in a specific organ (the stomach). Even then, not all of the animals would be in-

fected. As soon as the chain of events was broken the results were largely negative.

The more one studies the behavior of colls, the more one is impressed with

potentialities of the individuality differentials of cells, so ably described by Leo Loeb.

Cells develop a tendency toward functional mutation in changed environments. In

other words, the individuality differentials assume injurious faculties in an inade-

quate environment. The theory of organ and tissue differentials is too complicated

to be expounded here. Suffice it to say that the changes of cell characteristics ac-

cording to this theory are probably largely extrachromosomal phenomena.

There is comparatively little known about the I’elation between extrachromosomal

influences and the incidence of malignancy. That such a relation exists is certain.

We call particular attention to Loeb’s studies on cell individuality and transplanta-

tion of ti.ssues, and to the studies of Little, and Murray and Little, of the exi.stence of

extrachromosomal influences on the incidence of mammary tumors in mice. We are

convinced from our own tumor studies, wliich liave been carried on for more than

eight years and are not yet published, that malignant degeneration is not as simple

a process as can be explained on the basis of the Mendelian Law. We agree with

Little, and Murray and Little, that the exi.stence of chromosomal influences is of

importance in the genesis of neoplasms but that a simple hereditary mechanism

is not the sole explanation. It is only natural that in studying extrachromosomal

influences cancer re.search has turned to the hormones. In our opinion, Lacassagne's

experiments typify the relation of hormones to tumor growth on this basis.

The entire question of the relation of the endocrine system to tumor growth is

exceedingly comjflicated. Recently Fischer-Wasels evaluated the important contribu-

tions in an impartial way. His attitude toward the numerous published suggestions

that any hormone may have a direct influence on the origin or growth of malignant

tumors, whether in animal or man, is that of disbelief. Fischer-Wasels has repeat-

edly pointed out that it is not a sudden extraneous factor which changes the normal
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into a malignant cell, but tliat tliis mechanism is dependent upon a sequence of

circumstances ranging over a long period of time. Cells of different tumor con-

stituencies produce different chemical substances and probably are receptive only to

a limited number of chemical reactions in the sense of Loeb ’s theory of cell individ-

uality and characteristics. Probably the same is true of hormonal reactions. Since

Otto Warburg demonstrated that the metabolism of the malignant cell differs con-

siderably from that of the normal, it has been suggested that hormones may play a

part in bringing about this change in normal cells, with the ultimate result of

malignant degeneration. The obvious objection to such speculation is the lack of

accurate information concerning the chemical and physiologic individuality of both

the normal and the malignant cell.

EXPEREMENTAL STUDIES

Since we have studied tumor growtli on the basis of develop-

mental occurrences over a period of years, we could not escape delving

into the seci'ets of the hormonal apparatus. As previously recorded

(Emge), tve have witnessed the change of transplantable mammary
adenofibromas into fibromas and ultimately into sarcomas of a very

Aucions type. AVe believe that this alteration has followed the inten-

sification of iudhdduality factors resulting from changes in the

biologic surroundings of transplanted tumor materials. In the course

of transplantation OAmr manj’' generations, the tumor tissue has been

passed through old and young, males and females, castrates of both

sexes, and ultimately into highly inbred animals. The result has been

sarcoma. At the same time, we have been able to preA'ent these muta-

tional changes if no neiv factors were introduced. Thus ive still have

the original adenofibroma tumor strain and also the fibroma strains

developed from it. AVe liaAm not been able to obtain carcinoma,

at least not transplantable carcinoma, by our method, although mi-

croscopically a malignant degeneration of the parenchyma is evident

in such tumors, udiich, when again transplanted, produce rapidlj^ groiv-

ing but cytologically benign adenofibromas that recur after remoAml

but do not metastasize. 'We are searching for an explanation, and
among other studies we have folloAved the lead of other investigators

in studying the relation of the hypophysis to tumor growth.

One of the reasons for the assumption that the Iwpophysis may bear
a relation to tumor growth is based on the finding of cellular changes
in the eosinophilic apparatus Avhen tumor groAvth is present elseAvhere

in the body.

Suck changes were described bj'- Guyer and Claus in rats bearing Plexner-Jobling
carcinoma. They were also seen by Wyeth in the hypophyses of carcinoma patients.

The reaction expresses itself in vacuolation of the eosinophilic components, similar
to castration reactions. But McEuen, Selye, and Thomson hold that this reaction is

not specific since it can be produced by other tissues, provided decomposition occurs
after implantation. These investigators therefore concluded that the pituitary
response ascribed by others to the presence of tumor growth represents onlj’^ a re-

action to chronic absorption of toxic materials.
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Anotlier reason for linking the hypophysis with tumor growth is the

finding of large amounts of gonadotropic hormone in the urine of cer-

tain cancer victims.

This problem was first investigated by Zondek, Zondek and Hartoch, who studied

tlie effect of gonadotropic hormone on the growth of Elirlich 's mouse carcinoma. After

failing to influence the gro^vth rate of this carcinoma through the administration of

various hormones derived from the thyroid, adrenal, and gonads, these investigators

resorted to the administration of large doses of gonadotropic hormone. Various

degrees of inhibition and retardation of this neoplasm occurred, but cytologic studies

failed to prove that this therapy actually destroyed cancer tissue. It may be con-

cluded, therefore, that wliile gonadotropic hormone may exert an inhibiting in-

fluence on the growth of certain tumors, it does not possess carcinocidal faculties.

Cannova repeated these experiments with smaller dosages of the same hormone and

obtained similar, but less striking, results. Therefore, it is likely that the tumor

growth-retarding action of the gonadotropic hormone is quantitative in nature.

In some of our unpublished studies of the action of gonadotropic

anterior jiituitaiy-like and estrogenic hormones on the growth rate of

benign tumors in yomig rats, we have observed that wlien the dosage

of this hoi-mone is increased suffieiently to disturb the normal state of

health, tumor growth is retarded in a way similar to that caused by

chronic disease, starvation, or cachexia. Consequently we have serious

doubt that the action of any hormone as a general tumor-inhibiting

agent is specific in a broad sense.

Tills is borne out to some degree by Sapliir’s studies on the increase of gonado-

tropic hormone in the urine of patients afflicted with genital and extragenital malig-

nancies. It was only in the genital that Saphir found striking increases of

gonadotropic hormone. The gonadotropic reaction observed by Zondek and others,

therefore, may have to be interpreted as being specific only for tumors of genital

origin. This reaction probably represents an intensification of pituitaiy response

to an increased output of gonadal hormone when the mass of certain cells of genital

origin is markedly increased. It is therefore of considerable interest that Paul

Engel and Tanzer, who repeated the experiments of Zondek and others with different

tumors such as various transplantable mouse sarcomas, found that the growth of these

tumors either could not be, or was only slightly, retarded. Recently Ludwig and

V. Eies thought the mice of their colony were refractorj' to the inoculation of an

unspecified cancer emulsion when previously treated with prolan. All of these

observations are very interesting and important, but they demand broader applica-

tions in tumor experimentation before they can be accepted as facts applicable to

the principles of tumor growth in general.

A tbird reason for linking tbe pituitary gland tvitli tumor grotvth

is based on tbe supposition that tbe growth hormone may play an im-

portant part in tumor development. The study of this problem pre-

sents considerable technical difficulty because it requires the destruc-

tion of the hypophysis, with a resultant high mortality of experimental

animals. It also introduces various new factors whicli are not present

under normal conditions, as exemplified by the marked depression of

metabolism in general and the complete alteration of hormonal rela-
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tioiis. The other endocrine glands very rapidly undergo atrophy after

pituitary ablation. Hence, hypoph3’’sectomy eliminates not onlj’- pitui-

taiy factors but it also decreases other endocrine secretions which may
bear directlj^ on the plysiology of certain neoplasms.

The effect of hypopliysectomy on tumor growth has been studied by Hayashi,

Bischoff and otliers, McEuen and otliers, Ball and Samuels, and Franseen and Mc-

Tieman. With the exception of Hayashi, who studied rabbit sarcoma, these in-

vestigators used either Walker rat carcinoma 256, rat sarcoma E-10, or mouse sarcoma

ISO. Bischoff, MaxAvell, and Ullmann also studied spontaneous mouse mammary
carcinoma. Hypopliysectomy in mice is very difficult and the results are rather dis-

couraging. The investigators last mentioned therefore resorted to heavy irradiation

to the pituitary region either by x-ray or bj’' radon-seed implantation, using the de-

crease of body weight as the standard for the effectiveness of this method.

"We shall not enter into the controversy as to the efSeacy of destroy-

ing pituitary function by irradiation versus hypophysectomy, but shall

content ourselves with a brief review of the end-results reported by

the various groups of workers. It may be stated in a general way that

all investigators agree that lypophyseetomy in rats or the destruction

of pituitary function by irradiation in mice leads to a retardation of

tumor growth similar to that seen in prolonged starvation, but to a

slightly greater degree. There are differences in response in different

types of tumors.

McEuen and Thomson contend that the retardation of growth in hypophysectom-

ized animals is probably independent of the pituitary growth hormone but constitutes

a part of 'a general decrease in somatic response after hypopliysectomy. These

workers believe that their studies tend to discount the importance of the anterior

pituitary hormone, particularly the groiVth hormone, in tumor growth. This opinion

is not shared by Ball and Samuels, nor by Bischoff and his coworkers. Franseen and

McTiernan very recently reported experiments in which hypophysectomy showed

little or no retarding influence in Walker carcinoma 256.

Ill the following paragraphs vre submit the results of our own ob-

servations on the relation of the growth hoi’mone to the growth of

the autogenous mammaiy rat sai’coma developed by us and designated

hei'eafter as rat sarcoma E (Emge), the particular strain being desig-

nated by numbers. The cellular composition of these strains varies

from a highl}’’ mature spindle-cell sarcoma to a fairly immature mixed

-

cell type. In the following experiments, strains E-2 and E-5 wei’e

studied. Both strains produce rapidij’’ growing tumors which ordi-

narily kill in from three to four weeks if not removed; They do not

metastasize, but recur rapidly after removal. Transplantation yields

100 per cent “takes.” The growth rate of these tumors is unifoi*m

and conforms to the basic laws of tissue growth, always showing a

slight retardation in the volume curves with increasing size, as de-

scribed by us in our studies of tumor growth in pregnancy (Emge).
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The growth rate in comparison Avith that of the body of the host is

positively heterogonic,* i.e., the tumor groAvth rate far exceeds that

of the hodj'' of the host. Since tlie tumor does not metastasize and

grows Avell in the groin of the host, obseiwations and measurements

can be made with reasonable accuracy. The strain of rats studied is

a Wistar Institute derivative, bred pure at our institution for some

thirty years.

Each experiment Avas started Avith a much larger number of hypopliy-

sectomized rats than shown in the accompanying charts. The veiy high

mortality reduced the number of completed observations to a few. For

the sake of uniformity Ave i^refeimed to eliminate ineomidete obserAm-

tions and report only on tumors Avhieh grcAV for a sufficiently long

period. The total number of animals studied is 74. Tliis number is

rather small, and requires a continuation of the study before final con-

clusions can be offered.

In order to saA'^e space, all observations are recorded in graphic form.

Bodj’’ Aveights are charted in the coiiA’^entional AAmy. Tumor Amlumes,

estimated according to the pi*o]ate-.spheroid formula (4/37rab“), are

recorded on logarithmic paper, and the cmwes therefore appe»ar

steeper than Avhen charted in the coiiA'entional maimer.

EXPERIMENT 1

Donor L-1021, female, Sarcoma E-2, 13 animals (Fig. 1). Ten of the animals

studied were approximately seventy-three daj'S of ago and 3 were one liundred and

forty days old at the time of tumor implantation. As indicated in the cliarts, the

majority of the animals wore males. In the liypoidn-scctomizcd group, animal "A”
was found to have been only partially hypophysectomized. Groups 2 and 4 were

injected with 1 c.c. of a growth hormone prepared by us according to the Evan.s

formula. Injections were given subcutaneously, beginning with the day of iini)lanta-

tion and continuing daily for the duration of the experiment. This growth hormone

was not standardized and therefore the actual amount given was not known exee])t

for quantity. However, it was found to be very active. It probably contained traces

of gonadotropic hormone, since we found macroscopic changes in the ov.arie.s. All

animals were hypophysectomized at the time of implantation.

A comparison of the body weight curves of the four groups (see Chart 1) shows

that the body weight of the hypophysectomized animals failed to rise !it the rate

observed in Groups 1 and 2. The partially hypophysectomized animal “A” in

Group .3 showed a mild rise, but considerably below the expected increase for the

normal. The older animals “A” in both Groups 1 and 2 did not .show the marked

rise in body weight that occurred in the younger aniin.als. The behavior of the

body weight of animal “B” in Group 4 is unusual Jind probably .signifies a greater

receptivenoss to the mlministration of tla? hormone. Coini/aring Groups 1 ami

it is evident that the majority of the animals given hormone gaine/1 more rapidh

.size i)Ut an Increase in fib.'-'olutc size.
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than the controls, and a comparison of these two groups with Group 3 shows that

liypophysectomy distinctly interfered with an inci’ease in body weight. The response

in Group 4 was. controversial and inconclusive.

On Chart 2 are the logarithmic gro^vth curves of tumor volumes recorded as

successive prolate-spheroids. A comparison of the four groups shows only minor

Fig. 1.—Experiment 1. Donor L-1021, female, Sarcoma E-2.

Cljart 1.—^E.xperiment 1. Body weight chart. Donor L-1021 $, Sarcoma E-2.
Animal age: 10 animals approximately 73 days. 3 animals 140 days. Sex: Males (cfl
and females ( $ ) as indicated in tumor volume chart. Hypophysectomy : At time of
Implantation. Total ablation of pituitary in all except A of Group 3. Hormone : 1
c.c. Evans’ alkaline extract subcutaneously daily from time of tumor implantation.
Days : Time from tumor implantation to removal.

differences between the ultimate volumes reached. There is a greater variability with

a slight increase in tumor volume in Group 2 and a slight decrease in Group 3. In
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Group 4, animal “A” died prior to the ultimate time for observation, but judging
from the volume reached by the time of death, this tumor probably would have been

equal in volume to “B.” In general, the differences in ultimate volume between

the four groups are not great, and when compared with the body wciglit curves it is

apparent that there is a similar, but more marked, variation. In Group 2, animal

showed the same drop in body weight as it showed in tumor volume. In

Group 3, animal “A,” which was only partially ]i3"pophyscctoinized, showed also a

greater body weight and tumor volume than “B” and “C.” In Group 4, the

marked increase in bodj’ weight is not explainable on the basis of unusual increase

in tumor volume, since this tumor did not reach an unusual size as compared with

controls.

EXPERIMENT 2

Donor L-1111, male. Sarcoma E-5, 20 animals (Fig. 2). Sixtj’-daj'-old male

animals were studied. Hypoph^'sectomj' and tumor implantation were carried out

at the same time. Tlie growth hormone used in Experiments 2, 3, and 4 was Antm-

trin-Growth, prepared and standardized bj’ Parke, Davis and Companj'. In tins

experiment, 0.5 c.c. (5 E.U.) of growth hormone was injected intraperitoneally

daih’, beginning three daj's after tumor implantation. All recordings on Charts 3

and 4 were made according to the methods described in Ex-periment 1.

The behavior of the body weight curvc.“, with the exception of Group 2, is quite

similar to that of Experiment 1. There arc certain variations, such as animal "C”

of Group 1, which showed an unusual increase in body weight, probably due to the

rapid growth of the tumor (see Chart 3). The similarity in body weight gain of

Groups 1 and 2 is evident. The behavior of the body weight curves of the animals

of Groups 3 and 4 conforms to that expected in hypoph^-sectomized animals with

or without rejdaeement therapy. A comparison of the volume curves, on the other

hand, shows again that variations occur in each group. In the control groiijt, tumor

volume showed a greater variation than expected, probably due to e.xtensive abHcess
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formation and surface erosion of the tumor in animal ‘‘A,” and to some degree in

animal ''D.” In the hypophysectomized group, tumor volume was generally helow

that of Groups 1 and 2, but the decrease did not parallel the marked decrease in

Fig. 2.—Experiment 2. Donor Li-1111, male. Sarcoma E-5.

Chart 3.—Experiment 2. Body weight chart. Donor L-llll cT, Sarcoma E-5.
Animal age: 60 days. Sex: Males. Hypophysectomy : At time of tumor implantation.
All animals completely hypophysectomized. Hormone: Antuitrin growth (Parke,
Davis & Co.). 0.5 c.c. (5 R.U.) intraperitoneally daily beginning three days after
tumor implantation. Days : Time from tumor implantation to removal.

body weight. The small dose of hormone given in Group 4 was sufficiently potent

to allow the animals a constant but retarded weight gain, except animal “A,” which
was unaffected.
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Chart i .—Experiment 2. Tumor volume chart. Donor L-1111 cT. Sarcoma 13-5.

c.c. Tumor volume (according to prolate-spheroid formula). Days: Time from tumor
Implantation to removal. (See body weight chart of Experiment 2.)

Pig. .1.—E.xperimcnt Donor Lr-llCi. male, .Sarcoma 13-5.
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EXPERIMENT 3

Donor L-11C4, male, Sarcoma E-5, IS animals (Pig. 3). All animals studied were

males fifty-seven to sixty-one days old. Hypophysectomy was done from one to three

days after implantation of the tumor. In Groups 2 and 4, 1 c.c. (10 E.TJ.) of growth

Chart 5.—Experiment 3. Body weight chart. Donor L-11G4 cT, Sarcoma B-5.
Animal age: 57 to 61 days. Sex: Males. Hypophysectomy: One to three days after
tumor Implantation. All animals were completely hypophj^sectomized. Hormone:
Antuitrin growth (Parke, Davis & Co.). 1 c.c. (10 R.U. ) intraperitoneally dally
from time of tumor implantation. Days: Time from tumor implantation to removal.

hormone was injected intraperitoneally daily from the time of implantation. A com-
parison of the body weight curves on Chart 5 shows the general differences dis-

cussed in the previous experiments. The response of the hj-pophysectomized ani-

mals to the hormone is again evident. A comparative study of the tumor volume
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curves on Cliart G shows less difference between Groups 2, and 3 than in the previ-

ous experiments. There also is a greater uniformity of tumor volume in general.

It is apparent that the nonhypophysectomized animals receiving growtli hormone

did not grow larger tumors than the controls. Tumor volume in the hj-pophy-

sectomized animals was about as great as in Groups 1 and 2, while in Group 4 it was

definitely below' that of the other three groups. The behavior of the tumor in

Group 4 was unusual, particularly since the body weight curves of the hosts increased

as expected. Therefore, the tumor grow’th is negatively heterogonic; i.e., the volume

curve of the tumor is below' that of the control when tumor volume and body w'cight

are compared.

EXPERIMENT 4

Donor 32614, male. Sarcoma E-2, 24 animals (Fig. 4). All animals studied were

males sixty-one to sixty-eight days old. Of the original 25 animals hypophy-

sectomized, 7 lived long enough to be included in this experiment. In both Groups 3

Pig:. 4.—Experiment 4. Donor 32C14, male, Sarcoma E-2.

and 4, partial hypophysectomies occurred. Implantation of tumor tis.suc was post

poned for two weeks after hypophysectomy. All animals were implanted on tlio

same day. A group of the controls, as well as of the hypophysectomizcd, were ghon

daily intraperitoneal injections of 2 c.c. (20 R.U.) of growtli hormone. Injcction.s

were begun on the daj' of implantation. The high mortality among the hjpopD

soctomized animals, and particularly among those receiving hormone, precluded our

obtaining sufficiently long observations to be recorded here. All animals, with ono

exception, were sacrificed 14 days after implantation. Chart 7 grajihicalh demon

.«trates the increase in body weight and definitely .shows that the rate of weig i

increase in Groups 1 and 2 is about equal. Growth hormone failed to increase hm J

weight. In the hypophysectomizcd group, it was demonstrated that complete hvpo^-

phv.scctomv prevented weight increase. The presence of a very small Tr.agmcnt o

pituitam- gland, on the other hand, as demon.strated in animal ”D” of tins grou ,

permitted a normal %veight increase for three weeks, when a slight lo.s.s of weigtit •

noted. The .came may he seen in Group 4, in which Kvpophysectomized animals

ceived hormone. The partially hypophy.^ectomized animals “A” and C i -
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in weiglit normally. The one animal which was completely hypophyseetomized con-

tinued to lose weight in spite of the faiidy large dose of growth hormone adminis-

tered. It may he seen in all groups that the implantation of the tumor interfered

very little with the expected weight behavior. The continued drop in weight of

Chart 7.—E.vperitnent 4. Body weisiht chart. Donor 32614 d. Sarcoma E-2.
Animal age; 61 to 68 days. Sex: Males. Hypophysectomy : Two weeks prior to
implantation. In Group 3, Animal D and in Group 4, Animals A and C are partially
hypophyseetomized. Hormone: Antuitrin growth (Parke, Davis & Co.). 2 c.c. (20
R.U.) intraperltoneally daily from time of tumor implantation. Days: Time from ob-
servation (approximately two weeks before tumor implantation) to tumor removal.
Day of implantation Indicated.

animals “A” and “G” of Group 3 and “B” of Group 4 is not attributable to the

growth of the tumors, since these particular tumors were exceedingly small at the

time of removal.

On Chart 8 the tumor volume for each group is recorded in graphic form. The
control and hormone groups- produced tiunors of approximately the same volume.
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Tlie completely hj-pophysectomized animals of Group 3 grew either insignificant or

very small tumors. The partially hj'pophysectomized animal ''D” conformed more
closely to the controls. In Group 4, the completely hypophysectomized animals re-

ceiving growth hormone also grew insignificant or very small tumors, and the tAvo

partially hypophysectomized animals grew tumors less voluminous than the average

control group. We maj" say, therefore, that in this experiment growth hormone did

not increase the growth of the tumor, but that hypophyseetomy inliibited the growtii

beyond that expressed by the progressive loss in body weight.

DISCUSSION

Notivitlistaiicling’ tlie limited number of observations, our results •were

sufSeiently uniform to permit certain deductions.

All of our tumor material ivas studied mieroseopiealli’'. In no instance

did liypopliysectomj^ or substitution therapy alter the cellular appear-

ance or constituenejL

With feiv exceptions, the comjiarative bod.y weight changes of each

group Avere practically the same. Groivtli hormone accelerated the

Aveight inei’ease of the control animals onlj’- A^ery slightly or not at all.

Complete hypophyseetomy invariablj’- arrested and decreased body

Aveight. Only a fcAv of the hypophysectomized animals increased in

Aveight AAdien given groAvth hormone, but the increase, Avith one ex-

ception, did not parallel that of the controls.

Variations in tumor volume occurred in each group studied. The

very marked retardation of tumor groAvth in the hypoph.ysectoniized

group in the last experiment is more striking than in the other three,

and probably is due to the longer interval betAveen hypophysectonij'

and implantation. It is interesting that distinct differences in growth

behaAdor occurred in the tAvo deriA-atiA’es of Sarcoma E-5. These dif-

ferences Avere not as markedlj’ present in the Sarcoma E-2 derivatiA'CS.

HoAi'CAmr, alloAAung for some unusual A'ariations in Tumor E-5 in Ex-

periment 2, the general groAvth potentialities Avere the same in all

groups of all expei-iments. Only in Experiment 1, Avhere a crude

groAvth hormone extract of undetermined potency Avas used, a slight

increase in A'olume gain OA^er the control group occurred. It is more

than likely that this hormone extraet contained other pituitary factor.s,

as pointed out in Experiment 1. This may explain the difference ni

tumor behaA’ior in this group, because in all other experiments groAvth

hormone .sub.stitution Avas not .sufficient to oA’crcome the deficiency set

np by pituitary ablation, regardle.ss of the dosage giA'cn. It Avas ni-

tere.sting, also, to note that hypophy.sectomy can affect tnmor strains

differently although they may be as intimately related as E-2 and

E-5, Avhich Averc deriA'cd from the same stem. Thn.s, in Experiment

2 the retardation of groAVth awis far more apparent than in Expc’i-

ment 3. In fact, in Experiment 3 the tnmor A'olnme of the hypoph.A-

.sectomized group nearly paralleled that of the controls, both treated

and untreated. The same Avas true of Sarcoma E-5 in Experiment 1.

On the other hand, in Experimeiit.s 2 and 4. Sarcomas E-5 and E-2 >
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showed definite retardation of tumor groivtli. This suggested to us

that even in tumors of the same cellular constitution and of common

origin, the behavior of the individual derivatives maj^ materially dilfer

under identical conditions because of unknown changes in extrachro-

mosomal influences.

We were surprised by the unusual behavior of the tumor implanted

into h3'pophyseetomized rats treated with growth hormone. We found

that even fairlj’' large doses failed to bring the tumor growth to nor-

mal, and in some instances it even dropped below that of the untreated

animals. It maj^ he reasonable to presume that the larger dosage of

hormone exerted a toxic efi^ect upon the tumor, although we could not

prove this to our satisfaction by the microscopic studies. We are

therefore at a loss for an explanation of this occurrence.

We ma,y safely’’ saj’’ tliat as far as tlie behavior of our tumors was

concerned, tlie tumor volume iiaralleled that of the bodj’- weight in-

crease except in a number of hjqiopli^'seetomized animals. Here the

tumor volume behaved erraticallj', showing definite retardation in some

instances, and none in others. It is also interesting that tumors show-

ing retardation did so to a lesser degree than was expected from the

behavior of bodj^ weight.

That tumor growth was retarded but not arrested in hypophysec-

tomized animals, and that tumor groAvth progressed out of proportion

to the loss of bod.j^ Aveight of tlie host are shoAAui in Table I. This Avas

true of both strains of sarcoma, although there AA'ere again evident

differences betAA'een E-2 and B-5. We realize that the figures for

lij'pophj'sectomized animals implanted A\dth Sarcoma B-2 alloAV a Avide

margin for error, for it is quite probable that Avith a larger series the

figure for dail.y tumor Aveight gain A\muld haA’^e been greater but prob-

ablj”- still belcAA-^ that of normal animals, as in B-5, sIioaaui on the same
chart. NeA^ertheless, the fact remains that the hj^^poplij’-seetomized

animals not onlj’ lost AA^eight oi'dinarilj’-, but thej^ also grew less tumor
than the controls, although marked Amriations of groAAdh behaAdor

occurred.

We believe that our transplantable sarcoma is dependent only to a

limited degree upon the liAqiophj^sis. We belicA^e, also, that its groAvth

is not increased bj^ the administration of groAvth hormone, and that,

even after discontinuance of pituitaiy secretion, the tumor maj’’ fol-

low inherent groAAdh propensities but maj”^ be impeded bj^ an altered

metabolism.

We are in agreement AA’ith BIcBuen and his coAA'^orkers, and others,

that hA-|DophA"seetomA* retards, and at times arrests, tumor groAA'th, de-

pending to some extent upon the time relation betAveen hjqiophj'sec-

tom.v and tumor implantation. Judging soIcIa* from our oaaui experi-

ence, AA-e have no reason to believe that malignant cells are necessai’ilj^

more sensitive to pituitary influences, as sugge.sted by Ball and Samuels,
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although in their experiments an autogenous fibrosarcoma and a

Walker carcinosarcoma shoAved striking retardation in hj’-pophysec-

tomized animals. It ivill be necessary to study the behaidor of many
different tumors and tumor strains before this statement can be ac-

cepted as applicable to all malignant cells. On the other hand, our

experiments bear out their belief that under normal conditions aA’^ail-

able pituitary secretion is at a maximum and that the addition of

growth hormone will not increase the inherent groAAdh rate of tumors.

Table I. DAmv TuJtOR and Body Weight Changes of 60-Day Male Eats*

CONTROL SERIES I HYPOPIIYSECTOMIZED SERIES

ANIMAL
NO.

DAILY TUMOR
AVEIGHT GAIN

GM.
j

ANIMAL
NO.

1

DAILY TUMOR
WEIGHT GAIN

GM.
1

DMLY BODY
AA'EIGIIT

CHANGE
GM.

Implanted With Sarcoma E-2

0.634

0.591

0.586

0.451

0.473

0.642

0.732

0.175

0.677

0.650

0.895

+2.34
+2.17
+3.07
+2.28
+2.10

+2.64
+4.00

+1.00
+4.07
+3.78
+3.35

1213
1218

33182
33193
33206

0.708

0.304

0.157

0.074

0.050

+1.30

-0.30

-1.07

-1.33

-2.85

Group Aa’. 0.591 +2.80 Group Av ' 0.258

Implanted With Sarcoma E5
32101 0.012 +2.31 -0.02

32116 2.000 +2.81 0.714 -1.81

32136 0.058 +2.62 -0.06

32432 1.411 +2.50 1.019 -0.25

32434 0.658 +2.12 -0.02

32452 1.578 +1.62 32099 -0.37

32467 0.507 +1.43 32448 -1.62

32455 1.062 +2.02 32454 -0.62

32496 0.480 +3.06 32458 1.402 -fU.31

32406

Group Av. 0.802 +2,3y Group Av. 0.714
1

-0.51

•Animal-s of E.Kperiments 1 and 4 implanted \vltli Sarcoma E-2. Animals of Lx
periment-s 2 and 3 implanted with Sarcoma E-5.

The interesting Avork of Bischoff and his coAYorker.s, showing that

scA'ere irradiation of the hypophysis aauU retard tumor groAAdh to tlic

same extent as ]iypophysectoni.A’, lias not yet been repeated by us.

Their obserA'ation that groAvth retardation can be offset lo some degree

by groAA'th liormone substitution Avas obserA^ed by us only in a fo"

instances.

AVe agree Avitli McEuen and otliers, and Pranseeii and AIcTiernan,

that there exist.s a relation bctAA'cen the pituitary gland and tumor

groAvth. hut Ave believe that it does not materially differ from flu-

somatic response of the tumor host.
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, CONCLUSIONS

1, Allowing for known variations, the administration of growth

hormone did not increase the groAvth propensities of our autogenous

rat Sarcomas E-2 and E-5.

2, Growth hormone administered to hypophyseetomized rats failed,

m most instances, to stimulate tumor growth to the normal rate.

3. Complete hypophyseetomy affected the growth of our tumors

variably. In most eases, growth continued normally. Eetardation was

slight, and complete arrest only rare. The greatest retardation oc-

curred when the interval between hypophyseetomy and tumor im-

plantation was lengthened.

4. Hypophyseetomy or the administration of growth hormone failed

to change the cytologic appearance of the tumors studied.

We gratefully acknowledge the serv'ices of Hr. P. E. Hoffmann, who performed
all of the hypophysectomies for this study.
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DISCUSSION

DR. SAMUEL H. GEIST, Neiv Yokk, N. Y.—It is apparent from the presenta-
tion of Dr. Emge's paper that the question of the relation of hormones to tumor
growth is a complex one. Two aspects of the problem immediately present them-
soBes. One is the effect that must be exerted on normal quiescent cells to change
them into abnormal ones. The second is the effect on such cells to increase their
growth rate. These are two entirely separate problems.

Hofbauer had the idea that the pituitary hormone was involved in the first of the
two actions, and to support his contention transplanted the eosinophilic portion of the
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pituitarj- to animals and observed changes in the cervix that he thought were sug-

gestive of neoplasm. We are not at all convinced that they represent neoplastic

changes.

It is known that certain substances called carcinogenic can stimulate tissues to

such an extent that tj-pical tumor growth will result. Such experiments were done

on rabbits using a tar preparation as the carcinogenic agent. The tar preparations,

clinically, seemed to be very closel3
' related to estrogenic substances. Engel was

successful in producing lesions in the cervix that resembled early carcinoma by in-

jecting monkej's with estrogenic substances, but in his cases the cervix had previously

been traumatized. Apparently there was more than one factor responsible.

Second, as to the growth-stimulating factor, it does not seem that the horniouo

itself can be entirelj' responsible. In gigantism while there is an excessive rate

growth there is nothing suggesting malignancJ^ The same thing is true if one gives

to an immature animal growth hormone. The animal grows rapidlj' but does not de-

velop a malignant tumoi-. If the hormone is concerned with malignanc.v, there is

some other factor that sensitizes the cells to respond. Some men have found that

bj' hypophj’sectomizing animals the growth is retarded and if the hormone is given,

contrarj’ to the results that Dr. Emge obtained, the growth is again stimulated to

develop.

I have had occasion to examine 250 pituitaries from a large group of patients

who had died from various cau.scs. My interest was centered more in the morphologic

changes that occurred in the various ages and sexes. Among the 250 there wore 37

glands obtained from patients who had died of carcinoma of various types. His-

tologic stud}' failed to show any changes in the eosinophilic portion that could not

be accounted for by the variation in age or sex. Of course, one could immediately

say that it is perfectly possible for a cell to have a functional disturbance witliout

recording it in a morphologic change.

Hofbauer made the suggestion that, because of the effect that the growth hormone

had on tumors, by decreasing the pituitary activity one might get better rc.sults

than by simple operation alone. Eccently several papers ha\'e appeared from German

clinics in which the authors stated that the results obtained in carcinoma of the

uterus are somewhat better if a combination of pituitary x-ray and surgery is em-

ployed than by surgery alone. That, of course, remains for tlie future to ])rove.

Sarcoma is apparently not so su.scoptiblc to the effects of the growth hormone, and

likewise tran.splanted tumors do not show the same rc.spon.se as do .spontaneous

tumors.

Dr. Emge’s results seem to indicate that there is no relation between growtii hor-

mone and malignant changes. Of cour.se, the problem being so diflicult, it is unfair

to conclude that there is no relation. Such experiments as Dr. Emge’s should he

persisted in.

DR. EMIL NOVAK, Baltjmokk, Itfa—There is at present much intore.st in the

quo.stion of the jiossible relation of hormones to tumor growth, and e.specially of tlie

estrogenic substances to camicr. There has always been a rather deep-.«eatcd, ahno.-'t

traditional feeling that tumors arc in some way brought about by a dislurhanee of

growth phenomena. The older concejit was that a tumor consists of cells in nine i

growth propensities have got the upper hand, while other cell functions h.'GC ’^^**^*j

grossed. As regards cancer, the further gcnendi’/.!ition was drawn tliat the grou

balance between the different types of li.«.«uo was disturbed, so that, for example, an

abnormally growing epithelium could rnelt down the normal Iiarricrs 1« t”*

epithelium and connective ti.ssue and thus assume invasive characteristics, \aguf

speculative as these hypothe.ses were, they lend added interest to Dr. Enige s uor ,

in which an attcmiit is made to throw light on the influence of the growth hornui
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upon tumor growth. His results, as you have heard, have been in the main quite

negative.

As regards Dr. Emge’s method of attacking the problem, two comments suggest

themselves to me. The hormone preparations with which he worked contain not only

the growth hormone, but also at least small amounts of the sex hormone, and at

least traces of protein. Since in spite of this, the preparations produce definite

growth changes in laboratory animals, and since Emge's results on tumor growth

were so unimpressive, tliis objection does not vitiate his results.

More important, perhaps, is the fact that he used hj^pophysectomized animals for

his study. Wlien hj-pophysectomy is done, one removes not only the growth prin-

ciple but many others of profound importance to the body, such as the thyrotropic

and adrenotropic principles, the sex hormones, and several others, and this must

produce a profound effect upon the nutritional functions, an effect perhaps com-

parable to that seen in cachexia hj’pophyseopriva or Simmond’s disease, in which the

constitutional depravity is so extreme that death almost always ensues. Quite a

number of Dr. Emge’s hjqiophj’sectomized animals died, as he has said, and in those

which did not it would seem that the nutritional upset would blur and confuse the

interpretation of results. Only the growth hormone, presumably, was put back into

the animals’ circulation whereas a number of vital principles had been removed by

the hypophyseetomj'.

For this reason, it would seem to me that other methods of study’ of this problem,

such, as the investigation of the effects of various hormones upon tissue cultures of

tumor cells, might be more productive of definable results.

DE. EMGE (closing).—ISTo doubt there remains much more to be said which must
wait uiitil our investigation has progressed sufficiently to permit broader deductions.

At this moment our results must be interpreted within the strictest confine of this

highly specialized field of investigation.

I fully realize that this sort of research is looked upon by many as of no particu-

lar value because results are not at once applicable to clinical medicine. Yet more
information gathered in this fashion may ultimately jdeld information highly ac-

ceptable to -the clinician. Our ultimate hope is to shed some light upon the ques-

tion whether or not there is a relation between tumor growth and the endocrine sys-

tem. It will answer a very important question and that is, are we safe in admin-
istering large doses of hormonal substances over long periods of time without

awakening dormant carcinomorphic elements?

Clauberg, C.: Unusual Gynecologic Findings in Children, Deutsche med. Wchnschr.
61 : 1668

,
1935 .

Occasionally a malignant tumor or a foreign body furnish the cause for a

persistent vaginal discharge in a child, as for instance, in the case of a four-year-old

girl who rapidly succumbed to a malignant angioendothelioma of the vagina in spite

of radium treatment.

Foreign bodies were detected in two other cases : A girl of six masturbated with
a slate pencil, and in a girl of eight, small pebbles and two safety pins, one of
which was opened, stayed in the vagina for over a year. Tlie hymenal opening
was very small and prevented a thorough examination. A surprisingly good view
could bo obtained through a small cystoscope after ballooning the vagina with water.
A case of severe impaling injury is also reported where the complete transverse

separation of vagina and urethra could be detected only after an extensive
Schuchardt-Duehrssen incision; while vulva and lijunen showed nothing but con-
tusions. „ ^ „

G. E. Gruexfeld.



ESTROGENIC SUBSTANCES IN THE BLOOD OP WOMEN
C. P. Pluhmann, M.D., C.M., San Prancisco, Calif.

(From ihe Department of Obstetrics and Gynecology, Stanford University

School of Medicine)

A SIMPLE procedure for tlie demonstration of estrogenie'siibstances*

in blood was described in two previous communications (Pluh-

mann^> -). This test depends on the induction of "mueification” of tlie

vaginal epitlielium of adult spayed mice b.y the injection of untreated

blood serum, and has now been emploj^ed in more than 1,000 instances

in the Stanford Gynecological Laboratory. The present report is a fur-

ther analysis of our experiences with this method and its application

to the study of various menstrual disorders.

TECHNIC

A few changes have, been made in the technic of the test since it was first

employed, the most important of which is a shortening of the period of injection from

seventy-two to forty-eight hours.

The blood is obtained by venipuncture and immediately placed in a test tube

for transmission to the laboratory. From 25 to 40 c.c. are taken each time. The

clear serum is secured by centrifugalization, and the cells are discarded. If it is

kept sterile, the serum may be left in the ice box for days and even weeks without

losing its potency.

The animals used are adult female micet which have been spayed six to seven day.s

prior to the day the test is begun. This is important, for if the period of castration

is shorter the vaginal mucosa may .show unusual changes difficult of interpretation

at the end of the test, while if it is longer the mice are not as sensitive to the

action of estrin. The usual procedure has been to do a bilateral oophorectomy on

the mice on a Tuesday and to begin all tests on the same day of the following

week.

A total of 4.5 c.c. of blood serum is given to each mouse, and the test is com-

pleted in forty-eight hours. The serum is administered subcutaneously in the hack,

and the site of each injection is varied as much as possible to facilitate absorption.

Three injections of 0.75 c.c. are given daily, af S:00 A.sr., noon, and 5:00 T.Jr., I®’’

two consecutive days. On the third morning the animal is sacrificed and the vagina

is carefully dissected free. This is a simple procedure and is accompli.shed by first

making a long inci.sion in the abdominal wall and separating the symphysis pubis.

The vagina is fixed in formalin, mounted in paraffin, and transverse sections are

made at difl’erent levels and stained with heinato.xylin-eosin.

The changes elicited in the mouse vagina were previou.sly described with com-

plete jihotomicrographs (Fluhmannc). According to the amount of estrin present,

six reactions are recognized:

Hraction 0: Atrophy of the vagina. Mucosa shows two layers of low cuhoid.il

epithelium. Occasional leucocyte.

‘estrin.” "ostrofrcnic hormone, and cstroaenlc
In 'ttie

synonymou.sly In ti.ls report as ftencric nnmo.s for tlie hormone or

hlood of women which induce c.stroii.s ctianjre.s in tlie vantna of Uio spa>e'i

•The terms
syi
blood oi women wnien iiiiiuee ....

The exact chemical nature of the.«o factoi.s has not as yet been
t.‘^lnce mucincatlon in rats doo.s not develop as n.-a'llly as In tlie nna- .

are not suitable animals for this test.

tli'-.v

f.l2



FLUHMAN^’•: ESTROGENIC SUBSTANCES IN BLOOD OF WOMEN 613

Eeaction 1

:

Vaginal mucosa shows two layers, a basal of low cuboidal epithelium

and a superficial of tall columnar cells. A few leucocytes.

Eeaction 2: The superficial cells are high, begin to show stratification, and secrete

mucus. There is a well-marked increase in leucocytes which may also be found in

the lumen of the vagina.

Eeaction 3: The epitlielium of the vaginal mucosa is composed of several layers,

and the cells at the surface are of the mucified variety. A characteristic feature

often observed is a folding-in of the mucosa, a type of festooning, which is evidence

of rapid growth. The mucosa is invaded by large numbers of leucocytes which also

occur in the lumen along with epithelial debris.

Eeaction 4: The mucosa is made up of from 6 to 8 or 10 rows of cells, the lower

resembling the basal cells of squamous epithelium while those at the surface are still

of the tall mucified variety. Leucocjdes have disappeared, or are present in small

numbers.

Eeaction 5: The vagina is now lined by full}' developed squamous epithelium

with cornified cells at the surface. There are no leucocytes. Since the test is com-

pleted in forty-eight hours, a reaction given as 5 may consist of mucified cells at the

surface, with cornification just appearing between the surface and the lower stratified

layers.

As in all biologic procedures, individual mice vary greatly in their

responses to the same dosage, and in this work two or three mice Avere

the minimum employed for each test. After the response for each mouse

has been estimated, the numbers are added and then divided by the

number of mice used in order to give the reaction. For instance, if three

mice are used for a test and reactions 3, 3, and 2 are observed, the reac-

tion elicited by that specimen would be given as 2.7, or three-plus.

On the basis of te.sts performed with knoAwi amounts of estrogenic

substance (theelin—Parke, Davis & Co.), and since Kemp and Bjer-

gaard^ showed that estrin is equally distributed between the red blood

cells and the plasma, the average reactions in terms of mouse units per

100 c.e. of whole blood are roughly interpreted as follows

:

Average reaction 0 to 1.0 r= negative

Average reaction 1.1 to 1.5 = one-plus = traces of estrin

Average reaction l.G to 2.4 == two-plus = ±3 M.U. per 100 c.c.

Average reaction 2.5 to 3.4 = three-plus = ±6 M.TJ. per 100 c.c.

Average reaction 3.5 to 4.4 = four-plus = ±12 M.U. per 100 c.c.

Average reaction 4.5 to 5.0 = five-plus = ±24 M.U. per 100 c.c.

ACCURACY OF TE.ST

The chief sourees of error in the u.se of the test arise from the varia-

tions that occur in the responses of individual mice, and the problem of

correctly interpreting the degree of change induced in the vmginal epi-

thelium. Tlie first difficulty is offset by employing as many animals as

the amount of blood serum will alloAv, and the second by having all the
tests judged by a single observer. It is desirable that a proper standard
be established, and anyone desiring to conduct this test should first study
a large series of mice injected with knowm amounts of estrin at various
dose levels.
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In order to determine tlie sensitivity of the test, a series of 91 mice was injected

with known amounts of theelin (Flu]imann2), The result proved very satisfactory,

and as a further cheek, a second series of 63 animals was recently similarly treated.

The theelin was given in aqueous solution at different dose levels, and the injections

w'ere conducted in the same manner as in the tests with human blood. The results are

given in Table I. It is seen that a dosage of one or two mouse units uniformly

Table I

DILU-

TION
MOUSE
UNITS

REACTIONS AV.

REACT.

C 2 5 0 5 5 5 5 0 5 5 5 5.0-

D 1 5 5 5 5 5 5 5 5 5 5 5.0- + + + + +

E % 4 4 4 4 3 4 3 4 2 3.6 + + + +

E Vi 2 4 3 3 4 3 4 2 3 2 3.0 + + +

G % 2 3 2 1 2 3 2 n 2 1 mm 1.9 + +

H %G 2 0 1 1 1 1 H 2 2 II 1.2 ' +

0 1 1 1 0 0
1

0.6 0

gave reaction oj one-half mouse unit gave an average reaction of 3.6 (four-plus);

one-fourth unit elicited an average reaction of 3.0 (three-plus)
;

one-eighth unit,

average reaction of 1.9 (two-plus); one-sixteenth unit, average reaction of 1.2 (one-

plus)
;
and five uninjected controls gave 0.6 (negative). A study' of the responses

in indimdual mice shows that a high degree of accuracy’ may be obtained even when

only two or three animals are employdd, and also that the number of errors increases

as the dosage of cstrin diminishes.

RESULTS

Tlie pre.sent study is based on 401 determinations wJiicli have .been

conducted in 84 ivomen and 15 prepubertal girls, and does not include

cases previously reported. The patients, unless otlienvise stated, Jiad

no organic pelvic disease but were under the care of the Endocrine

Division of the Women’s Clinic for various “functional disorders.’

With the exception of tlie group of preadolescent children, a series of

examinations was made in each case at intervals of from three to ten

days in order to establish a “blood-estrin curve.” The arrangement of

the cases in this report was made according to tlie menstrual history

rather than the clinical diagnosis, since this gave a greater uniformity

in the results.

PREPUBERTAL GIRLS

The blood of 15 normal girls varying from four to ten years of age was examim <1

for the prc.«cnce of estrin by' the mucification test. The results arc given in I ig- »

.and it i.s .“^een that they arc very consi.stcnt. Of 8 children seven years of ago or

younger, only one, a girl of .seven, gave a positive reaction. On tlie other hand, /

blood tests in girls eight to ten years of age gave a two-plus reaction in •> instnn.e ,

a one-plus once, and a negative once. The.'-e findings are significant hec.au^^

.secondary sexual characteri.«tic.s appear l>ctwcon the ages of eight and ten ye.irs.

this time the differentiation of the female pelvis begins and there is also the

activity of the mammary' tree, which precedes the gross development of the bn '

(Howard^).
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MENSTRUAL CYCLES OF TWENTY-FIVE TO THIRTY DAYS IN LENGTH

This group is composed of a series of 12 women whose menstrual cycles, at the

time of examination, were twenty-hve to thirty days in length. A total of 14 blood

estrin cur%'es based on 62 tests are available for study. Seven of the patients com-

plained of dysmenorrhea, one of dysmenorrhea and sterility, one of irregular delayed

menses, one of polymenorrhea, one of underdevelopment of the breasts, and one was

a normal control.

In a previous report (Fluhmann^) a composite curve, based on the examination

of 80 specimens obtained from 46 patients at various stages of the cycle, showed

an increase in the amount of estrin in the blood during the midinterval, with a sec-

ondary rise at the time of menstruation. This result has been accepted as the

normal, and a study of the individual blood estrin curves in tliis group shows a

close agreement with this standard. In spite of wide variations, the most constant

finding was that of a rise in the concentration of estrin in the blood occurring from

AGE:-

3

4 5 6 7 8 9 lO

REACTION

lo

• • • • • •

ESTRIN

F

-

•

O
• • • • • • • •

Fig-. 1.—Estrogenic substances in the blood of 15 prepubertal girls.

eight to eighteen days before the onset of menstruation (Figs. 2 and 3). This peak

was noted in 11 out of 14 curves, and in addition a secondary increase within four

days or actually at the time of menstruation was observed in 5 of these cases (Fig.

3). In 2 instances, the only rise was found during the three days preceding men-
struation, and in one traces of estrin or negative tests were obtained throughout

the whole cycle.

One patient became pregnant ivhile a series of tests was being conducted. A
negative result was obtained on the sixth day, a two-plus on the twelfth and eighteenth

days, negative on the twenty-sixth day, and finally a four-plus on the sixty-fifth day
following the first day of the previous menses.

It would seem that these results are not in keeping with the blood estrin studies

of Frank and Goldberger,^ Mazer and Goldstein,*! Siebke,’’ and others. These
authors, who employ a method ba-'sed on the chemical extraction of estrin from the

blood, find a consistent positive test only during the seven days preceding the

menses, while it is not demonstrable at other times. The rise in the midinterval
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and the secondaiy increase just before or at menstruation, wiiicli have been observed
with the mucification test, however, show much similarity with the total daily urinary

excretion of cstrin at various stages of the cycle. Por instance, Loewo and Langes
noted an increa:,e in the urinary excretion ten to twelve days after menstruation.

Franko states, “considerable variations are encountered, but two periods of maximum
excretion, the first corre-sponding to the theoretical time of full follicle ripening

21 20

Flff. 2.—Blood estrin cur^'os of patients with menstrual cycles twenty-five to thirty

days in length.

25

Pig. .^.—Blood e.«trin curvo.<? of patients with nten.strunl
days in length.

cycic.s twenty-five to thirt.'

or ovulation (fourteenth day), and the second in the last week preceding t i<-

n.cnse.s, arc characteristic.” Siebker found the highest excretion ten and eh^en

days before menstruation. The figures given by Zondekm for the various

the highe.st ajnounts {JOO mouse units per liter) from the nineteea i

recent

ivson nnd

tbo cycle show the highc.st ajnounts {JOu mouse units per liter) irom imp mii

to the twenty-first days as compared with fiO to 70 units nt other times. In »

study, conducted with one subject over u period of some inonth.s, Guslavsi
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Green^i found an increased estrin content in the urine from the ninth to the twelfth

days following menstruation, and a secondary rise from the fourteenth to the twenty-

first days.

MENSTRUAL CYCLES OF THIRTY-ONE TO FORTY DAYS IN LENGTH

Thirty-eight tests were performed on S patients with menstrual cycles ranging

from thirty-one to forty days in length. Three of these patients reported for in-

vestigation with the complaint of “irregular delayed menses,” three complained

of sterility, and two of dysmenorrhea.

A midinterval increase in estrin concentration was observed in every case (Fig.

4). In 2 instances it was found on the seventh and eleventh days, respectively,

before menstruation, while in G it varied from fourteen to twenty-one days before

the succeeding period.
,
A secondary rise occurred on the first day of the menses

in one case. The curves in this group thus conform to those of women with cycles

of twenty-five to thirty days in length, but the greatest concentration was found

somewhat earlier in the interval.

40

38

Fig. 4.—Blood estrin curve.s of patients with menstrual cycles thirty-one to forty
days in length.

SCANTY MENSTRUATION

Four patients with cycles vai-ying from twenty to thirty-six days in length com-

plained of “scanty menses.” Fifteen tests were performed and again a constant

midinterval rise in estrin concentration was observed, while one patient showed a

premenstrual rise which occurred on the last day of a hventy-two-day cycle. No
indication was found that such cases should be considered as “hypoovarian” in the

sense that smaller quantities of estrogenic substances are found in the blood.

ANOVULATORY CYCLES

It was hoped that a large series of patients with “ anoxTilatorj* cycles” could be

studied from the standpoint of estrin content of the blood, but technical difBculties

made it a very elusive task. The diagnosis is dependent on demonstrating an
“estrin idiase” in the endometrium just before or during an apparently normal
menstrual period, and since the tests must be perfonned in the weeks preceding the
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actual flow, the choice of patients became a question of guesswork or chance. It

also seemed correct to eliminate from tliis group individuals with profuse bleeding

who showed a characteristic hj-perplasia endometrii. For these reasons, only four

patients were available, and in each case the diagnosis of ‘'anovulatory cycle” was

made from the examination of biopsy specimens of the endometrium obtained just

before or at the onset of a period of bleeding which to patient and doctor seemed to

be a ‘‘normal menstruation” at the expected time. The specimens of endometrium

were obtained with a Hoffmann curetteia and we believe that the bleeding was not

an unusual event precipitated by this minor operative procedure.

Fourteen tests were done on the four patients, but the curves do not show any

consistent pattern which can be considered characteristic for this tj-pe of cycle.. In

MENORRHAGIA
—25 32

Day \Q~ 2h\ 6 13

Figr. 5.—A characteristic of tlic blood e.strin curves of some patients with mcnor-

rliagia or polymenorrhc.'i i.s an incre.nse in tlie concentration of tlie hormone at na-

time of onset of the bleeding'.

one case three tests were negative or .showed merely traces of cstrin. A second gate

two-plus and three-plus reactions on the fourth, thirlcenth, and twenty-fifth dat.s of a

twenty-seven-day cycle. The third gave a rise in estrin concentration three daj.«,

and tlie fourth fourteen days, before the on.sct of menstruation. TIic findings must

therefore bo considered as inconclusive.

MENOHRHAGIA AND POLYMENORRHEA

Seven patients complaining of profuse menstrual periods were examined; and of

the.«e, .*5 wore young girls of thirteen to seventeen years of age. Thirty tosis non

performed, and of the 7 blood estrin curve.*, 5 sliowed a striking picture
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differed from the normal standard. The peak of estrin concentration was found

associated with the onset of the bleeding and then gradually decreased as the flow

diminished (Fig. 5). Of the two exceptions presenting the normal midinterval rise

in estrin concentration, one was a patient in whom the bleeding was attributed to

an old pelvic inflammatory disease and not to a “functional disorder.”

Four patients complained of polymenorrhea, cycles shorter than tsventy-five

days, in addition to profuse flow, and 15 tests were conducted in this group. Two of

tliese again showed a marked increase in the amount of estrin in the blood at the

time of the onset of the bleeding (Fig. 5).

HYPERPLASIA ENDOMETRII

Twenty tests were conducted in a patients with irregular or profuse uterine hemor-

rhage associated with the histologic picture of hyperplasia endometrii. In 3 cases the

blood estrin curves showed a sharp rise in concentration at the time of onset of the

bleeding and a decrease with the cessation of the flow. One patient was examined

ay 21 28 35 42 49 56

/ /
/ \ /

j

—

\[/ N k

Mrs.B.O'N. - A47I63 - Aet. 23
Amenorrhea 85 days.

Day 7/8/35

5^
0 -

Miss E. M. - 146066 - Aet. 19

Amenorrhea 3 months.

Fig. 6.—Type I curves of patients with amenoiThea.

sixteen days and eight days before the onset of a profuse period and showed a one-

plus and a negative reaction. In another case, 3 tests demonstrated a sharp increase

in the estrin content over a period of five days follonnng a curettage, but no subse-

quent history is available.

The results of the blood examinations in tliis group and in the patients with
menorrhagia suggest that certain cases of “functional” uterine hemorrhage are asso-

ciated with an increase in the concentration of estrogenic hofmone in the blood at

the time of the onset of the bleeding. These findings are confirmatory of tlie

blood studies of .Siebke' and the urine determinations of Frank and others.is

AMENORRHEA

Tills group represents the largest of this series and consists of 119 tests, 26 blood

estrin curves from 22 patients. The association of other hormonal tests and clinical

findings with the estrin studies is reserved for a future publication, but the results

fall into three distinct groups:
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1. Type I Curves (Cyclic).—^In this category, are 16 curves from 13 patients in

U'liom there was a recurrent increase and decrease in the amount of estrogenic sub-

stances in the blood (Pig. 6). Tlie rise generally occurred every two to three weeks

and was as great as that observed during the niidinterval in normal individuals. In

8 cases a period of uterine bleeding set in either during the period of observation or

Fiff. 7.—Curves illustrating' Increase in the concentration of estrin in the blood at

the onset of uterine bleeding following a period of amenorrhea.

Amenorrhea (5 months.

Amenorrhea Smooths.

Pig. S.—Type II and Type III curvc.s In amcnorrhclc patients.

sliortly afterward, and in 4 patient.s tlierc was a ri.se in o.sfrin concentr.ifion

ciated with tlie onset of the flow (Fig. 7). This observation may mean t

j

bleeding following amenorrhea does not nece.ssarily represent a norma ifmo.

period, but an abnormal uterine hemorrhage.

2. Type n Curve.—In 4 instances no clear cycle could be demonstrated,

tests gave a two-plus reaction with nn occasional increase to three-jniis
'

crea.se to one-idtis or negafix'c (Fig. 8). The.'-e j)atients tlierefore imi.st x c.n'
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as Imving a small but appreciable amount of estrogenic liorinone constantly present

in the blood. Of special interest in tins group was a patient with an amenorrhea of

seven and one-half years’ duration, attributable to a hj’pophysial tumor associated

with acromegalic changes.

3. Type III Curve .—This group is illustrated by 6 blood estrin curves (o patients)

in which reactions 0 and one-plus were found in all tests, with only an occasional

exception (Fig. 8). The amenorrliea is thus associated with a persistent absence of

estrin from the circulating blood. The only case of primary amenorrhea in this

series, a patient of Dr. E. Glenn Craig, belongs to this category, and is illustrated

in Fig. 9. It is interesting that the administration of a pituitary gonadotropic

hormone (Prephysin-Chappel) resulted in a sharp rise in the blood concentration

which persisted for two weeks. However, menstruation did not ensue and 3 suc-

cessive tests gave negative findings.

The patients with amenorrhea of longer and shorter duration may thus be
divided into 3 groups according to the blood estrin determinations. In the majority

Day 7/6/34

i t

i—

,

QJ i I I >
Miss A. - Aet. i8 .

Primary amenorrhea.

Day 1 1/25/35

1

1

1
1 ^ 1

1

TZH —

1

> »

Same patient - Aet. 19

Prephysin Nov. 1 1th .to_l6th.

Pie. 9.—^Patient with primary amenorrhea.
e.strin followine: administration of a

Type III curve with increa.se in blood
pituitary gronadotropic preparation.

there is a cyclic ri.se and fall in the amount of estrin present; in a smaller group
there is a constant moderate amount of estrin in the blood; and in a third category
are tvomen with a total absence of demonstrable estrogenic hormone.

POSTCASTRATION

Since it has been assumed that estrogenic substances arc primarily ‘ ‘ ovarian
hormones, it was of speeiiil interest to study the blood of women in whom bilateral
oophorectomy had been performed. Twenty-eight tests were conducted on 8 i^atients,
5 of whom were under the age of forty and 3 from fifty to fifty-two years old’
The time from the operation to the period, of observation varied from .five weeks to
ten years. In all cases it was possible to demonstrate the presence of estrin in the
blood in amounts comparable with those seen in normal individuals

.
(Fig. 10). A

cyclic increase and dccrcu.^e of the hormone, was noted in 4 case.s, wliile in 4 the
blood showed two-plus and three-plus readings, such as noted in the T\’pe II curves
of the amenorrhcic patients. Although these re.sults may seem startling, they are
again in conformity with reports on the presence of estrin in the urine of castrates
(Loewe and others, i-» Laroche and others,!-’'' Frank and others.’^).
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MENOPAUSE AND POSTJIENOPAUSE

Sixteen observations were made on 3 patients complaining of menopausal vaso-

motor sjuiiptoms, in wliom the menstrual periods ivere scanty or occurred at delayed
intervals. In all instances a cyclic rise and fall of estrin was demonstrable, and

Day 11/21/35

0-J 1 1 1 I I

Mrs. D.C. - A58300 - Aet. 19

Post-castration 5 weeks.

Day 10/21/35

Post- castration 3 months.

Fig. 10.—Estrogenic hormone In the blood of women following bilateral oophorectomy.

Post-Menopause I year.

Post- Menopause 3 years.

Fig. 11.—Ustrin in the blood of women in tlic po.stcllmnctcrlc period.

although some irregularities were noted in the curves the observations are too feu

to determine any definite abnormality. It is interc-sling that 2 out of the 3 pafmnfB

showed an increase in the amount of anterior pituitary hormone in the blood when

tested with immature mice by the mctho<l previou.sly de.-^cribed fFliihuiamP').

Nine te.-;f.“ were done on 2 jiafienfs with nienoj)^!.*-:!] symptoin.s in whom a urn-

lateral oophor.>cfomy had In-en previou.% performed. In both in.vtances a '-yc ic
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occurrence of estrin, with peaks of three-plus, was demonstrated and in one there

was also an increase of anterior pituitary hormone.

Fifteen tests were conducted on 4 patients who had passed the menopause from

one to three years. In corroboration of the studies made with urine by Zondek,lo

Kurzrok. and Eatner,i8 and Frank and others,’^ it was possible to demonstrate

appreciable amounts of estrin in the blood. In two cases the curves showed the

pre.sence of a cycle, while in two the results gave two-plus and three-plus reactions

as in the Tj^e II curve of the amenorrheic patients (Fig. 11). A positive test for

the anterior pituitary gonadotropic factor was obtained in two patients whose

blood was examined for this hormone.

DISCUSSION

One of the important developments of modern endocrinological in-

vestigation has been the use of various tests for the presence or absence,

increase or decrease, of hormones in the blood, urine, or tissues. In the

ease of the Asehheim-Zondek test for the chorionic gonadotropic hor-

mone, the results have been of invaluable assistance in the management

of certain clinical problems. The methods which have been described

for determining the presence of anterior pituitary sex factors and

estrogenic substances have not proved of such praetieal value, but they

have furnished new waj’^s of studying the physiology and pathology of

the reproductive cycle.

The AUen-Doisy test for estrin is a well-established laboratory pro-

cedure, but the relatively small amounts of hormone in blood or urine

require chemical extraction before the biological examination can be

conducted. In the case of blood, this means a laborious preparation

wliich yields sufficient material to inject only one or two test animals.

These difficulties call for a more efficient and less complicated procedure,

and although the “mucification test” also presents disadvantages it may
be considered as an alternative method.

N

It is difficult at present to reconcile the differences which this test has

given wlien compared vdtli the results obtained with the Frank-Gold-

berger method. It is possible that some explanation wiU be found when
further chemical analyses are available, but, as pointed out previously,

there are a number of imiiortant observations which suggest that the

blood estrin curves obtained vdth the mucifieation test compare more
favorably with our Imowledge of the activity of estrogenic hormones
in physiologic conditions. (1) The occurrence of the peak of estrin

concentration in the blood during the early part of the second haK of

the normal menstrual cycle would seem to be associated with ovulation.

This observation is in keeping A\dth tlie incidence of ovulation at the

time of estrus, which in the lower animals is the climax of estrin effects.

(2) Tlie intensity of spontaneous rh^-thmic contractions of excised
liuman fallopian tubes apparently follows that of this estrin curve,
since Snyder and Seekinger'^^ found the greatest aethdty in the middle
of the interval. (3) Tlie studies of AUen and othens^® on the estrin
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content of human ovarian tissues gave results definitely related to the

blood estrin curves, and although the amount of hormone present in

the ovary is not necessarily a true index of the total produced by tliat

organ, the concomitant findings are at least very suggestive. Tliey

obtained high yields of the hormone from recent corpora lutea removed

on the thirteenth to the seventeenth day of the menstrual cycle, and

there was a considerable decrease by the twentieth to the twentjxsecond

day. (4) A characteristic of the menstrual cycle of monkeys, which is

pronounced in baboons and chimpanzees (Zuckerman=^‘), is a swelling

and deep reddish discoloration of the skin of the external genitalia.

This is an estrin effect, and it reaches its maximum intensity at about

the middle of the cycle or near the time of ovulation. (5) And finalfv,

it has been shovm throughout this report that the blood findings are

definitely comparable with the results obtained from the study of the

daily estrin concentration in the urine. '

It is impossible at the present time to properly interpret the signifi-

cance of the presence of estrogenic substances in the blood of women.

These hormones have been considered as ovarian in origin, and the cyclic

increase and decrease which' occurs during the course of the menstrual

cycle points to a close association with follicular activity. Their appear-

ance in the blood of preadolescents at the time that the sccondaiy sexual

characteristics begin to develop is also in favor of a gonadal source. On

the other hand, the occurrence of esti’in in the blood and urine of cas-

trates and of women in the postelimacteric is a conclusive demonstration

that it mu.st have an extraovarian origin. As Zondek’” has .shoum, it

does not seem likely that an amount of the liormone sufficient to give

the blood and urinary findings which have been reported comes from

the ingestion of food containing estrin. In any case, the incidence of

estrin in the Ifiood in association with involutional clianges in tlie uferus

and vagina sliows that in these individuals it does not exert tlie same

hormonal activity which is manifested in the presence of functioning

ovarian tissue. The question must remain suh judicx for the present,

but the solution may come from further chemical studies on the nature

of the estrogenic sub.stances present in tlie blood and urine.

SUMMARY

1. Tlie technic of tlie mucification le.sl for the demon.stralion of c.slro-

genic substances in blood is de.scribed, with a few modifications.

2. The examination by this method of .solutions containing knonn

amounts of theelin at various dose levels showed a high degree of ac-

curacy,

3.

- The pre.seiit report is ba.sed on the examination of 401 .specimens

of blood from 84 women and 15 jirepuhertal girls.
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4. The blood of 5 out of 7 normal girls between the ages of eight and

ten years gave positive reactions for estrin, whereas the tests were nega-

tive in 7 out of 8 girls from four to seven years of age.

5. In 22 out of 25 patients it was found that during the course of the

menstrual cycle there was an increase in the concentration of estrin in

the blood, which occurred during the midinterval and seemed to be asso-

ciated with ovulation. A secondary rise just before or at the onset of

menstruation was noted in seven instances.

6. No characteristic variations Avere observed in 4 patients with

anovulatory cycles.

7. In 10 out of 16 eases of menorrhagia, polymenorrhea, or uterine

hemorrhage due to hyperplasia endometrii, a rise in the concentration of

tlie blood estrin Avas observed at the onset of the bleeding.

8. Three types of blood estrin curves Avere found in patients Avith

amenorrhea. (1) There Avas a cyclic rise and fall in the amount of

estrin. (2) A constant moderate amount of estrin AA'as present. (3)

There Avas a persistent absence of demonstrable estrogenic hormone.

9. Estrogenic substances Avere found in the blood of Avomen foUoAA’^-

ing castration and in the postclimacteric period.

10. The presence of estrin in the blood Avas demonstrated in associa-

tion AAuth increased amounts of anterior pituitary sex hormone.

This work was supported in part by a grant from the Rockefeller Fluid Research
Fund of Stanford University Scliool of Medicine.

My tlianks are due the members of the Pediatrics Department for obtaining
specimens of blood from the prepubertal girls: to Dr. G. F. Jones, Dr. K. M. Murphy,
and Dr. L. M. Bayer for their cooperation in the study of the patients; and to Mr.
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Staxkoki) Uxiveksita' HOSI’ITAT,

DISCUSSION

DE. OTTO H. SGHAA'AEZ, St. Louis, Mo.-^My associate. Dr. Soule, has been
very much interested in tlic .reparation of the hormones in tlic blood of the liuman
being. I shall read from his notes.
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' ‘We have utilized Dr. Pluhmann ’s mctliod for studjung tlie presence of estrogenic

hormones since the spring of 1935. At this time we should like to discuss the problem

of the passage of hormones across physiologic barriers.

"The question of the presence of hormones in the fetal circulation has been a

problem of extensive study. Various investigators liave demonstrated tliat adrenalin,

insulin, posterior-lobe pituitary, and parathyroid hormones are not transmitted

through the placenta. Schlossman (1932) discussed the entire problem of inter-

change of substances between mother and fetus through the placenta.

"With regard to the sex hormones, we have demonstrated that the anterior-

pituitary or anterior-pituitarj'-lilie hormone which is responsible for the "positive”

Ascliheim-Zondek or Friedman test is not present in the human cerebrospinal fluid.

More recently, by utilizing this same "rabbit” test, we demonstrated that this

pituitary or pituitary-like factor is not transported through the human placenta.

This was shown by performing rabbit tests on maternal blood serum and fetal cord

blood serum. These specimens were taken simultaneously at the time of delivery and

the tests carried out in the routine manner. In no case were we able to demonstrate
‘
' blutpunkte ’ ’ with cord blood scrum even though we used two or three times as much

cord blood serum as maternal serum. The obvious conclusion is that this anterior-

pituitary or pituitary-like hormone does not pass the placental barrier.

"Various methods for the demonstration of estrogenic hormones have been tried

by many observers. In most instances these technics have cither proved wanting

in accuracy, too complex, or not sufiicicntly consistent.

"So far as the demonstration of estrogenic hormones in the maternal .and fetal

circulations is concerned, the literature is rather sparse. Schlossman quotes several

authors and concluded that folliculin is present in the fetal as well as in the maternal

circulations. He does not attempt to answer the question as to whether it is present

as a substance transported through the placenta or whether it is a product of the

placenta itself. Skowron and Skarzyuski concluded that in rabbits the follicular

hormone passes through the placenta. .

'

‘ ‘ By using Pluhm.ann ’s method for the study of estrogenic hormones as originally

described in 1934, wo continued our study of the interchange of hormones througli

the placenta. Fetal cord blood and maternal blood taken simultaneously were tested

by this method. Various dilutions of these serums from full strength to 1:20 were

tested and in all tests it was found that these hormones gave*thc same degree of

reaction in both maternal and fet.ol samples. This is a most interesting oh.«cn'ation

in view of the knowledge that other hormones arc not tran.sportcd across the physi-

ologic barrier.

"We have also used Dr. Fluhmann’s method for the study- of various endocrine

problems, particularly- the menopau.se .state and various amenorrheas. Our present

approach is to make a blood study by this technic and a panillcl study- of an

cndometri.al specimen and the vaginal mucous membrane. The data concerning this

work is as yet not ready to be reported.”

DK. EMIL NOVAK, Baltisioue, M».—In Dr. Fluhmann -s interesting study, some

of the results he reports claxify our clinical and histologic impressions, wliilo other.'-

are rather confusing. Tlie finding of c.strin in prepubertal phases is in line with

the results of other.«, xind also with the fact that follicle development occurs long

}>cforc the age of puberty-. In amenorrhea one may find a very- trophic endometrium,

or one may find, as we have done in a few cases, an endometrium which apparently

passes through a cycle identical with that of the normally- menstruating woman c.xcept

for the bleeding phase. .lust what replaces the latter is an interesting problem which

remains to lie worked out, although it should not l^o a diflicult one in view of the

present-day u.sc of the endometrial biop.sy.
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I was much interested, too, in Dr. Fluhmann frequent finding of estrin in women

after the menopause or after castration, an observation which likewise conforms to

the findings of others. It also fits in with the fact that proliferative endometria, and

even hyperplasia, may be found in elderly women long after the menopause, an ob-

servation upon which I hope to elaborate in my own paper tomorrow. I have been

more and more impressed with the fact that the term ‘‘senile endometrium” is only

a chronologic one, for it maj- include not only the atrophic type, but also pictures

indicating all degrees of proliferative acthuty, presumably as the result of an

estrogenic stimulation of some sort, though we do not know its source.

DE. SAklUEL H. GEIST, New York, N. Y.—In order to correct an impression

that one may possibly have received from what Fluhmann said, I wish to point out

that Frank’s results do not differ so very much from those of Fluhmann as de-

termined by his new method. The mucification of the vagina was first regarded

as a specific effect of the coiqjus luteum. Later it was ascribed to injection of

estrogenic substances. As we now know, there are probably a number of estrogenic

factors in the organism, either in free or combined form. It is quite possible that

the mucification reaction is influenced by one or the other of these factors to a greater

degree than the vaginal smear reaction. This may account for some discrepancies

between the results obtained by the Frank and the Fluhmann reaction.

In a series of amenorrliea cases, some primary and some secondary, the same pic-

ture was obtained as Fluhmann showed in his slides. There were certain individuals

who showed a ver^' low level of hormone, whereas others showed a definite cycle. In

those cases that were associated with bleeding and shortened intervals, the same

picture was obtained in many of Frank’s cases where just before the onset of the

bleeding, or while the bleeding was in progress, a greatly increased amount was
pro.sent in the urine but none or only small amounts in the blood. In the

menopause cases, in spite of very' active menopause sy'mptoms, some women
show a considerable amount of estrogenic hormone in the blood and urine. In

addition the biopsy investigation of the vaginal mucosa was more or less in

conformity nvith the hormone excretion. Some of the cases that had symptoms
and excreted hormone still showed perfectly' normal vaginal mucosa. There

is therefore not so great a difference or contradiction between Frank’s work
and that just reported, as one might have gathered from Dr. Fluhmann ’s remarks.

DE. FLUHMANN (closing).—I did not wish to give the impression that all of

my results were contradictory to those reported by' Franlf. What I had chiefly in

mind was Frank’s finding that estrin rises in the blood from three to seven day's

before normal menstruation, whereas in my studies this rise seems related to ovula-

tion rather than menstruation. It should also be said that it is not right to speak

of a “contradiction,” because the estrin determinations in the two investigations

were made by widely different methods.

It is a temptation to speak in more detail of the clinical aspects of this work,
but at this time it would be hazardous to do so. However, I should like to refer to

its application to our present concept of the cause of menstruation. As you know,
Allen’s “estrin-deprivation” theory seeks to explain the occurrence of uterine hem-
orrhage as due, not to a direct action on the uterine mucosa, but to the removal of
ovarian influence following its stimulation of endometrial growth. From my- studies

with blood-estrin determinations it appears that uterine bleeding may take place at

a time when there is a high amount of estrogenic substances in the blood and con-

versely' a rise and fall of the hormone content may' be associated with amenorrhea.
These results may be open to several interpretations, but it at any' rate seems prob-
able that estrin-deprivation alone is not sufiicient to account for the occurrence of
menstruation, and other factors must also play' a part in the normal menstrual
cycle.



TOTAL VERSUS SUBTOTAL HYSTERECTOMY

A Clinical and Tjechnical Study

J. R. Goodall, M.D., Montreal, Que.

This is merely an expression of opinion based upon personal experi-

ence arising out of 550 consecutive cases of hysterectomy, about

equally divided into the two categories. Tlie two series are as alike as

possible in eveiy circumstance and antecedent. In the first half of the

series, the subtotals markedly preponderate. As mj’- experience and

finesse improved, the totals greatly outnumbered tlic subtotals, so that

for the past j'^ear, the total hysterectomies constitute about 90 per cent

of all my hj’-sterectomies. The uterine pathology included all the com-

mon diseases. Many were complicated by appendage troubles of almost

eveiy variety. The uterine preponderant diseases were fibroids, fibrosis,

corporeal malignancy, advanced cervical disease, chiefly in tlie third and

fourth decades, and states of pelvic allergy associated witli uncontrol-

lable uterine liemorrliage. Tliere were only five cases of cervical cancer,

after treatment hy radium, in which hysterectomy was deemed advis-

able.

I wish to .state most empluitically that it is fartherest from my inten-

tion to force the unskilled gynecologic surgeon into an operation, graver

than tliat for wliich lie is fitted by experience. But to the skillful

surgeon, to whom a slightly longer operation presents no greater de-

terrent than the extra time that is expended, the total hysterectomy,

cacicris paribus, will present great advantages to the patient, as well as

great surgical satisfaction.

There arc advantages and disadvantages to each of the two types of

hysterectomy.

The disadv(tnla(;cs of total hysterectomy arc:

3. Greater time expended at operation.

2. Greater .«kill reeptired.

a. Greater idood lo.“s.

•1. Greater danger to vital org.'in.“.

F). Greater difliculty if tJie pelvic orgunn are fixed deeply in the

pelvic cavity, or if jiatients are ohepe.

The advantayes of total hysterectomy ore:

1. Fewer immediate postoperative complications.

2. Fewer remote .scqmdae,

.3. fsmootlier rccovcrie.*:.

G2S
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The disadvantages require no further elucidation. I believe they wU
receive general acceptance. On the other hand, the advantages may

require considerable discussion.

The average difference between a subtotal and total hysterectomy

is between five and fifteen minutes, a negligible factor in the average

ease. The skill required is merely tliat derived from experience, pref-

erablj^ primarily derived from one who has perfected the technic,

Avith an accurate knowledge of the relathm and absolute propinquity

of the vital pelvic structures, and care in avoiding undue tension upon

tissues. Tension is one of the greatest deterrents to forming union, and

one of the most frequent causes of postoperative pain. The great onus

of care in these cases surrounds the invisible ureters. To some they be-

come a mental bogey. A ureteral complex, you will excuse the term,

is one of the Avorst of emotional acquisitions in the surgeon. Some men

seem to be unable to aAmid them, and their mental stress to go Avide of

them seems to act like a lodestone..

To the best of my ImoAAdedge, I have never injured a ureter or bladder

in hysterectomy. That does not mean that it has not happened, but

merelj% if it did, it Avas not only unobtrusive, but not even recognizable

AA'hen sought. Operative bladder injuries are rarer than ureteral com-

plications, in the experience of the general run of gynecologic surgeons.

It is my experience that it is extremely difficult to injure the bladder

Avhen it is empty and contracted. It is one of the most elusive organs.

The difference in the blood loss in the tAA'o types of operation may be

negligible. In the ordinary run of cases it is so. But it can be con-

siderable, especially in hemoi’rhagic cases, or Avhen a clamp or suture

fails in its requirements. A Avord of caution here may not be amiss. A
careful preoperative inquiry into the patient’s liistory, as to untimely

or copious uterine hemorrliages, nosebleeds, migraiue, and familial liis-

tory of vascular instabilities, may make one cautious in carefully sutur-

ing raAv surfaces completely, and insisting upon a most thorough hemo-
stasis. Where the liistory is at all suggestiA^e of a hemorrhagic state,

the usefulness of a preoperative blood transfusion and a repetition of the

same on the seventh day after surgical intervention Avill obAuate the
serious oozing at operation, and prcA'cnt late postoperative bleeding. It

is a singular fact that vascular unstables are prone to dcA^elop an ad-
vanced state of hemorrhagic tendency about the eighth day. This,

though frequently occurring as an expre.ssion of a Ioav state of sepsis, is

also a sequel of Ioav platelet count at that period, and, in most cases, can
be forestalled by a carefully matched transfusion. These cases should
be matched for three-quarters of an hour, and any abnormality should
be guarded against. These nonseptic hemorrhagic cases are prone to
develop Avheals at the point of any hypodermic injection, and other signs
of skin irritability. A special paper is being devoted to this important
subject. Should the secondary hemorrhage be due to sepsis, it Avill occur
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usually between the eiglitli and twelfth day after operation. Tlie sepsis

is frequently ignored, because the temperature seldom rises more than a

fraction above 99° F. and is usually continued over several days. It is

in just these typos of septic cases that either blood or vessel, or both,

becomes so altered by the bacterial toxin, that cliapedesis or rhexis oc-

em-s. Hemorrhagic states, as previously stated in my monograph on

puerperal infections, rarely occur in acutely septic cases, but are most

common in the continued cumulative low-grade infections, which do not

rouse the body to the formation of antigens. Wlien vaginal hemorrhage

occurs, and it has oeeui'red in my series of total hysterectomies in 2.25

per cent of eases, it has always been in these two types of eases : the vas-

cular unstables, both septic and nonseptie
;
the vagina should at once be

cleared of clots and packed gently with gauze with an uterine packer.

To leave the vagina filled with clots is tantamount to inviting further

bleeding. In every instance, this procedure, preceded by a transfusion,

has promptly arrested the bleeding.

Generally speaking, total hj^sterectomy is easier in the parous than

in tlie nulliparous, due to the greater mobilitj’’ of the uterus, owing to

the lengthening of its ligaments. Low set, fixed uteri may present un-

usually difficult surgical circumstances. Pai’ticularly is this so in

eases of subacute or chronic pelvic inflammatory disease. But the diffi-

culty, when overcome, brings a sense of great satisfaction, for it is in

just these types of cases that it pays to remove the cervix with its sus-

ceptible mucosa.

About 70 per cent of patients Avho have total hysterectomies void

.spontaneously after operation, as against 45 per cent of subtotals. Tliis

circumstance, confirmed by all my house surgeons in the four different

hospitals, seems contrary to all the laws of probability. An explanation

has been sought, but nothing sati.sfying has been forthcoming. Is it that

in llie subtotal only, certain bi’anchcs of the autonomic nervous system

are severed, and that others are thereby thrown out of normal function;

whereas, in the total hysterectomies, the majority, if not all, of the

autonomic nervous .system to the bladder is sevei'ed, causing the bladder,

therefore, to become an automaton witliout sjnnpatlietic nei’voiis con-

trol? Jn our j)roscnt impei-fect Imowledge of autonomic vesical control

and autonomic vesical distribution, it is quite impossible to vouchsafe

anything but theories. Consult any work upon the results of section

of the sympathetics upon vesical control, and one is led into a perfect

orgy oi eoutrndictions and confirmations among the experimenters. The

low percentage of spontaneous bladder evacuations in subtotals has been

c.vplained, by one of my colleague.s, upon the basis of an inflammation

spreading irom the retained cervical stump to the bladder, an exjdann-

I'nm that .seems (jnite inadequate for many valid rea.son.s.

Pi imary hemorrhage lias nevtu* oecurrod in any one of the 550 cases,

so that in tliis respect they arc equal. Thromboi)hlcbitis is a much more
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common complication in subtotal liysterectomies. The comparison is

most striking. Tlie percentage was three to one.

In all clean cases, thrombophlebitis maj" be taken as an index of a

man’s technic, both in obstetrics and in gjniecologjL Let this be most

empliatically stated. So many, whether from ignorance or self-deception,

assume that thrombopldebitis is an unpreventable misfortune, quite be-

yond their control. There is a ready explanation for the preponderance

of thrombophlebitis in subtotals. It is to be found in the cervieal

mucosa. Just a few lines about pelvic thrombophlebitis. It is rarely

diagnosable, except in its secondary complications. It is rarely acute,

and most dangerous when of low-grade infection, or in its defervescence

after an acute or subacute attack. The general agent of thrombo-

phlebitis is an infection of low virulence and in the vast majority of

eases it emanates from a mucosal disease. In this respect, the mucosa

of the cervix fills all the requirements. Hence the relatively higher

percentage of thrombopldebitis in subtotals, as against totals. The

aseptic technic in both operations in my series was essentially the

same, so the higher percentage must have been due to an agent residing

in the tissues. And now, when upon the subject, it may be opportune

to stress something wliich lias not received sufficient attention: inflam-

matory diseases run very different courses, depending upon the tissues

in which they are placed. Infections in mesoblastic and ectodermal tis-

sues usually run a purely local and rapidly conclusive course, or a vir-

ulent and rapidly critical stage uith an equally rapid cure. Restora-

tion to normal function is usually complete in proportion to the rapidity

of the disease, provided the patient survives the storm. In mucosal dis-

eases, however, the great majority are subacute or chronic from their

inception. Those that are not tend to become so eventually, and the

tendency for the disease to linger indefinitely is tlie rule. This tendency

leads eventually to two distinct changes, hyperplasia or hyperfunction,
or both. The virulence dies dovm, and the corpoi’eal reaction is then

seldom sufficiently active to effect a complete cure. Thrombophlebitides

are preponderantly mucosal in origin. In the cervical mucosa we have

a classical example of these clianges, and the organisms of the cervix

are ready, in their attenuated form, to become the active agents of

thrombophlebitis. That these organisms are still markedly pathogenetic

can be clearly shown by the frequent incidence of secondaiy septic

hemori-hage, when cervical amputations and suchlike operations were
the vogue. jManj' of us in those years saw women, ostensibly in the

bloom of health, submit themselves to cervical operations, only to be

found on the 8th to the 12th day almost at the point of death, througli

septic liemorrliage. Wliy? Because we amputated through diseased
mucosa. Why the delay to the tweKtli day ? Because the organism was
semivirulent. Hany of tlicse cases developed pelvic thrombopldebitis
and succumbed to its accidents. IMueosal disease is one of the greatest
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menaces to ]irimnry union. Can this mucosal menace be removed by

cauleryi That depends. In many cases, tbe disease is limited to the

mucosa proper, an endocervitis. In others, tlie organi.sm is invasive,

causing a large, liard, cystic cervix, a cervicitis. In still otbers, tlicrc

may be combination of both.

In cases of simple endocervicitis, coning out the cervix and cauterizing

the residual portion of the canal may be effective. In the cervicitis

types, cauterization, except it be veiy deep and destructive, is more

harmful than no cauterization at all. The ideal remedj’ is total re-

moval. u'hen the .skill and experience overbalance tlic risk.

Drainage Y’as not used at all in any of tbe cases, and complete closure

is a fixture.

Subtotal by.stereetomy is often disajipointing in its late sequelae. In

a goodly jiorccnlago of my eases a leueorrhea developed, which did not

exist prior to operation. In many case.s, endocervicitis and ectropion

devolo])cd after operation, necessitating treatment. This invariably

leads to disajipointment in the efficiency of operation. Both the above

changes. I believe, can be attributed to the abnormal status of the cer-

vix. Doubt le.ss, in subtotal operations, the cervix must suffer changes

in nutrition and nervous impulses, which eventually lead to a state

of ])athology.

That these abnormal changes are in part dejicndent upon the men-

strual flux is shown by the infrequence of these abnormal develop-

ments when both ovaries are removed with the body of the uterus. In

five of my iiatients, there were very troublesome cervical hemorrhages,

that came on some months after .subtotal hysterectomy. Pour of those

were oi)erated u])on for continuous metrorrhagia, that resisted every

li>rm of treatment
;
none of them .showed any appreciable pelvic pathol-

otry. either by bimanual examination, or at the time of operation.

Two of tliem had two sterilizing .series of deej) x-ray, with recurrence

oi hemorrhages after a period of amenori’hea. One had radium once,

and three series of deep x-ray in do.ses c.stimatcd sufficient to sterilize,

at least temimrarily. if not ])eriuanen11y. It is my jiractice to cone out

the cervix in all subtotals, and I feel very confident that no endometrium

had remained, unle.ss it had invaded the domain of the cervical mueo.sa.

One is inclined to believe that, in some of these eases, vicarious mcn-

st mat ion is set uj). This is a very logical conclusion, when one con-

sidei-s that the genital canal, from the fimbriated end to the hymen, is

devchtficf} irom :i common “anlage,” yet it exhibits foni' variations of

epithelium, and tour widely different funetion.s, And when we consider

that the c-ndosalpinx. endometrium and vagina re.sj)ond to the nien.strual

ey<de. it would be extraordinary did not the cervix show a .similarly

periodic change.

Ik
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year she had regularly periodic discharges of blood, simulating menstruation, every

three weeks. She was an intelligent English woman, who said that the blood was

unlike menstruation in that it came on and stopped more slowly than normal

menstruation. She came fearing cancer. ISTothing abnormal could be found on

e.xamination. Operation for other causes had to be done, and the stump was re-

moved at the same time. It showed no trace of pathology. It is necessary but to

mention the incidence of carcinoma in the stump of a .subtotal hy.sterectomy. The

as.surance to a patient that cancer of the uterus is an impossibility after total hy.ster-

ectomy is a comfort to the patient in which the surgeon rightly shares. Cancer of

uterus is a constantlj' recurring fear in the emotional life of every woman of post-

maturity.

It is not a matter of indifference whether one allows the ovaries to

remain. "With their removal, the incidence of late cervical pathology

is greatly reduced; the incidence of immediate and intermediate post-

operative liemorrliage is reduced, especially in vascular unstables
;
and

the late return of bleeding from the stump is practically unknown after

total removal of the OA'^aries, except in cases of newgrowth. There is

not the slightest doubt that ovulation, estrin and progestin fonnation

keep the tissues in the pelvis in a constant state of flux, Avith Amrying

nutritional changes, rendering them much more susceptible to changes

bordering upoji, or iiiATisiA'e of, the domain of pathology.

My final plea is, if one’s .skill and experience Avarrant, if the case is a

suitable one, a retro.si)ect of eases .sIioaa’s that the total by.sterectomy has

much to commend it, above a subtotal. 'Where, on the other hand, the

surgical risk, arising either in the surgeon or in the ])atient, Avould make
the immediate risk the gi'cater, then pur.sue the course that your con-

science AA'iH dictate. But. do not stop there, as regards the AA^elfare of

your prospective cases, ^tlake yourself as proficient in the total as in

the subtotal. It can ])c done. The mortality in this series is nil. The
rest is in the lap of the gods.

TECIIXIC OF TOTAL HYSTERECTOMY

Tlie vaginti is clean.'^Cfl Avith sterile liquid green soap, and thoroughly dried. Care

is e.xercised to cm])ty the bladder completely.

Catgut, of the i)lain A-aricty, chiefly Davis and Geek product, was used through-

out. No. 2 was used for all major ligjiture ]»urposes (never any larger size), and

No. 1 for all peritoneal work. A minimum of catgut in each case Avas used. In oA-er

90 per cent of case,«, six No, 2 ligatures Avere sufficient. These AA'crc, ligation of the

infundibulopelA-ic ligiimcnts or the utcrooA-arian broad ligament, depending upon
AA-hether the appendages AA'cre to remain, or uot. The next tAvo ligatures are upon
the lateral upturn of the uterine arterie.s and the last tAvo are upon the loAVcr uterine

branches, as far doAAm as the fomices. The A'ault of the A’agina is sutured con-

tinuously in tAvo layers, Avith single No. 3, or No. 2, catgut as described later, and
tlic peritoneum of the pelvic floor is united alAA-aj’s by a single continuous No. 1

suture. CurA-ed noncutting needles are used throughout, except Avhen scAA'ing

the oerA'ical stump in subtotal hysterectomy. I cannot OA-eremphasize the importance
of this little ])recaution. Round needles triinsfix. Cutting needles make a button-

hole and cau.«e much unnecessary bleeding.
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OPERATION

The abdomen ha\dng been opened, the patient is placed in an exaggerated
Trendelenburg position. The intestines are then packed off, and the peh-is explored.
In the uncomplicated cases, one determines at once nhether the appendages are to be
removed or not. If these are to be removed, they are held up by the hand of an
assistant or by the operator, and the broad ligament “clear space” is located.

Tills is a space below the ovary, bounded internally and outwardly by the uterine

vessels. It consists merely of two laj'ers of peritoneum, without anj' appreci-

Fier. 1.

able tissues between them. If the linger impinges upon this area from behind,

the digit will shine through anteriorly, or if the broad ligament is held up

when tissues are lax, the space is translucent. A "Kelly” curved clamp (Fiff- 1)

now placed upon the infundibulopehdc and round ligaments, having its tip in the

clear space, and its convexity inward. A second and similar clamp is now placed

upon the broad ligament between the ovary and uterus, with its tip jux-taposed to the

tip of the first clamp. The appendages on that side are now completely isolated

vascularly. In ordinary cases, the second clamp will include the proximal end of the

tube, uteroovarian and round ligaments. This second clamp should be placed nil i

its conve.xity outward. The appendages are now excised, being careful to leave at
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least a quarter of an inch of tissue protruding through the forceps at the cut

margin. This is to prevent slipping. The Kellj’ forceps should have longitudinal

rugae along the whole blade, except at the tip, where they are corrugated, to prevent

slipping.

The infundibulopelvic and round ligaments are now ligated by a figure of eight,

which should transfix the round ligament, then through the "clear space,” and

again transfix the round ligament in the opposite direction. Ligation is then com-

pleted. The clamp should be released slowly as the ligature is tightened. I cannot

overemphasize the importance of this little procedure. Too quick release of the

clamp, specially when dealing -with the uterincs, is inviting trouble, by alloudng the

tissues to escape from the grasp of the ligature.

The infundibulopelvic ligature is left long, and held by a forceps. On the op-

posite side the appendages are to remain. The "clear space” is again defined.

The ovary and round ligament are pulled toward the pelvic wall and the first Kelly
forceps is placed over the broad ligament, proximal to the ovar\*. Its tip should
be in the center of the "clear space.” Its convexity should be inward. A second
is placed parallel to this, separated by one-third to one-half inch, with its con-
vexity outward. Those clamps include, in uncomplicated cases, tube, uteroovarian
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and round ligament. Incision and' ligation is now performed as described above,

being careful to transfix the round ligament. Tliere remain now but two Kelly
clamps, which act as tractors upon the uterus. It is never necessary to grasp the

uterus with volceila or any other form of tractor. These cause unnecessary loss of

blood and tearing of tissue.

By its tractors the uterus is now pulled up and backward by the assistant, and,

the vesicouterine pouch exposed, by an anterior retractor. The anterior leaf of tlie

peritoneum is now picked up on the left side at the vertex of the incision in the

"clear .space,” and with a curved scissor.s, the peritoneum is incised in a curved

Fiff. 3.

line in the vesicouterine peritoneal reflexion. The incision should end in tlie anterior

leaf in the right "clear space,” The operator now takes hold of the tractors with

the left hand, and, witli the index finger covered witli one layer of sponge, the

bladder is pushed down from the uterus and cervix. A Ko. 2 catgut now is niadt

to transfix twice the bladder museulari.s and vc.sieal peritoneum (Fig. 2). This is not

tied, merely held by an artery forcep.s. Traction is now put upon it by the second

assistant, and a long special retractor measuring 2 '% by 4% is slipped belou the

reflected bladder, and the wliole anterior wall of the uterus is now exposed. T

uterus is again held by the operator and the .«epar.ation of the bladder is non com

pleted by the sponge-covered finger, down to the junction of the upper and mid< e
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thirds of the vagina. An additional precaution lends a great deal of comfort. This

con.sists in pu.shing the garnished finger well out on cither side of the cervix and

vagina, to separate the bladder from this region and to displace the ureters out-

wardly. A “Kocker” forceps with mu.seux tip is now placed upon the upper uterine

artery, at right angles to the uterine wall (Fig. 3). Its tip should impinge well into

the uterine muscularis. Ordinarily it .should be not less than V-x inch and not more

than one inch above the portio. This can be easily determined by a finger of one

hand in the anterior, and another finger posterior to the vagina. A similar clamp

is placed on the opposite uterine at the .same height. The artery is now cut % inch

from the clamp margin on both side.s. In cases of large uterine tumors, it is neater

to place on each side, a second similar clamp inch above the first one.s,' to prevent

a large escape of blood into the pelvic cavity. With a curved round needle the

Fig. 4.

tis.'sues arc transfi.xed just below the forceps. Tlie needle should not be driven

through too clo.«e to the uterine wall, for reasons which will appear later. Ligation

is now completed on both sides, and the clan\j)s are removed.

The next .step is securing the cervical branches of the uterines. Proceed as fol-

lows. First make sure that the bladder is clear, as above described, and held well

out of the way of the cervix. Hemostasis should be c.omjilete. With the tractors pull

the uterus up ami out of the incision, and tow.ard the symphysis, and expose the

pouch of Douglas. Define the uterosacral ligjunents (Fig. 4). Have your assistant

])ull the ligature on the upper uterine outward. Span the lower uterine with a
“Ko<!kor, ’ placing the tip of the posterior blade mesial to the uterosacral of that
side. Having made this impression po.'-teriorly, turn your attention to the anterior
blade. 8ee that it is deep enough to go beyond the fornix. Then close it tightly

on the cervix. Rejteat the proce.«s on the opposite side. Care in xtlacing these
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clamps ensures safety to the ureters and bladder. The assistant now takes the liandle

of this forceps and draws outward and the operator cuts with a scissors boldly down
the broad ligament, cutting always upon the cervix so as to leave one-fourth of

an inch of tissue beyond tlie forceps on the cut side. The fact that you have reached

the fornix is announced by a liollmv sound quite different from that of the cervical

tissues when severed by scissors. The process is repeated upon tlie otlier side of the

cervix. IVlien properly placed these last two straight clamps should converge at

their points. The tissues uniting the lateral forniee to their broad ligaments are very

loose and relatively bloodless, so that a portion of tlie lateral wall of the vagina can

usually be freed, to equal that previously attained on the anterior wall. The

assistant now holds the handle of the "Kocker” outward, the fornix of the vagina is

now grasped with an “Allis” forceps on each side, the vagina is transfixed with a

scalpel anteriorly, and the lower margin of the cut surface is caught with an Allis

forceps. The circumcision of the vagina is now completed, above the turn Allis

forceps on the fornices (Fig. 5). The posterior vaginal wall is also grasped with a

Fis. 5.

similar forceps. The vaginal A’ault is now defined by these four Allis forceps: one

anterior, one posterior, turn lateral. Any vessel in the paravaginal tissues (usually

'on the posterior wall) is caught within the grasp of an Allis. It is recommended

that hemostat crushing forceps never be used wdiere an Allis or other toothed non-

‘ crushing forceps will better serve the purpose.

It is never necessary to ligate the vaginal vessels. A continuous single No. 1 or

No. 2 plain catgut (it should be long) is now used to close the vagina. One

should begin at the patient's right, transfix from behind forward, and tic the first

suture below and outside the Allis on the right lateral vault. The end should be held.

Then continue across the vagina, being careful to close the left fornix completely.

This suture should incorporate only the vaginal mucosa. Having reached the weimtj

of the tip of the left Kocker, which still holds the lower uterincs, the operator places

a second layer over the vault, with the same continuous suture (Fig. 6). This shou t

include posteriorly the intermediary tissues betw'ecn the vaginal mucosa an

peritoneum of the Douglas’ pouch (including the latter, if so do.sired), and anterior j
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usually a well-aefiuea cut layer of fascia between the base of the bladder and the

vaginal wall. This is important in fixing the bladder from a sliding prolapse.

The suturing should laterally stop short of the tips of the Kockers. The vault closure

is now complete with the tj-ing of the two ends of the continuous suture.

FIs. G.

Fis. V.

The lower utcrinos arc now tied by transfixing the broad ligaments, just exterior
to and slightly above the tip of the forceps, to insure that the ligature will remain
distal to the forceps. The ligature is now looped and tighfened down to the upper
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margin of the tissue within the grasp of the forceps, as the handle of the Kocker is

held toward tlie median line. The assistant now pulls the handle of the Kocker out-

ward and the tip inward, and when so held, the operator tightens the suture, and,

upon his dictum, the ligature is tightened synchronously as the assistant slowly re-

leases the clamp. This ligature is inside the one previously placed upon the upper

uterine. As a further precaution the ligature upon the lower uterines may now
be tied over the ligature of the upper uterine ligature, in Staffordshire fashion. I

have abandoned this method as unnecessary and productive of more- knots for internal

digestion.

Hemostasis should now* be complete. Tlie pelvic peritoneum is now closed as fol-

low's (Pig. 7). This is the most dangerous part of the operation. It is in this

procedure that damage or ligation of the ureters most frequently occurs. I have

catheterized the ureters in many cases, to demonstrate this. No. 1 single continuous

is used. The posterior leaf of the clear space on the right is transfixed, then the

suture is carried through the stump of the infundibulopelvic ligament (if appendages

have been removed), or of the broad ligament (if appendages remain) internal to

the primary ligature, and then it should pick up the layer of the anterior peritoneum

beyond the round ligament. The assistant now' pulls the ligature inw'ardly and one

ties over the stump. The primary ligature and the single end of the continuous are

now' cut. One continues inwardly from right to left, closing posterior and anterior

layers of peritoneum. As soon as one approaches the ligated uterines, one must

proceed w'ith greater caution. It is just here that the ureter emerges from among

the uterine vesjsels and is covered only by a layer of peritoneum. Care should be

taken that only peritoneum is included in the suture bite on tlie posterior w'all.

Once one has got past the right uterine ligature, one can proceed w'itli impunity

until the left uterine ligature is reached, w'here similar precaution is necessary.

The left stump of the broad ligament or infundibulopelvic ligament is treated in a

manner similar to the right. This line of suture draws the lateral supporting struc-

tures into a firm band of support in unison w'ith the vaginal vault. The pelvic

peritoneum has now been completely closed, and should be quite free from any

exposed raw' surface. Peritoneal toilet and closure of the abdominal w'ound complete

the operation.

1472 Sherbrooke Street West

Mankin, Z. W.: The Histogenesis of Endometriomata, Arch, f. Gj'niik. 155: 671,

1935.

The author believes that all endometriomas ari.se from bits of normal endometrium

which through one or another mechanism become loosened and are reimplanted else-

where. He does not feel that they can ever arise from bits of degenerating colls

during menstruation. Normal endometrium leaves the uterus and becomes secondarily

imnlanted in one of three ways: fir.st, through the tubal lumen, second, by direct

tnansplantation during operations and third, by w'ay of the uterine Ij-niphatic-s. The

first method results in those endometriomas which arc serosal in location and arc

found on other abdominal organs and on the parietal peritoneum. The .second method

rc.sults in endometriomas of the .scars in the abdominal wall, and the third mcthoc

produces those tumors which are found in the ovaries, the broad ligaments, etc.

These tumors can become implanted only during the period betw'cen puberty and t le

menop'ause. The author believes that all other theories which have been advanced to

explain the development of endometriomas must be discarded.
'
^ Eau’H A. ItEis.



TOTAL HYSTERECTOMY BY THE ABDOMINAL VERSUS THE

VAGINAL ROUTE IN BENIGN UTERINE DISEASE^

Edward H. Richardson, M.D., Baltimore, Md.

(Frcm- ihc Department of Gynecology of the Johns Jlopldns University and Hos-

pital)

COIMPLETE masteiy of a satisfactory tcelinie for total removal of

the uterus by both the abdominal and the vaginal routes is a mini-

mum standard of operative skill that every gjmecologist should exact of

himself as early in his career as the eireumstanees of his period of ap-

prenticeship will permit. Otherwise he will find himself frequently con-

fronted with situations in Avhieh the best interests of his patients can-

not be served because of his lack of proficiency in executing the opera-

tion that is best adapted to their needs. For, unfortunately, neither of

these operations is best suited to all individuals requiring hysterectomy,

and superlative skill in the performance of only one of them becomes

but an exhibition of poor surgical judgment and mediocre ability when

applied to the correction of pathologj’- that could be better treated by

employment of the other.

But, thanks to the collective efforts of an illustrious group of pio-

neers in pelvic surgery, rugged foundations were long ago laid down
u]ion sound surgical principles that have stood the test of time upon

which successive craftsmen have ingeniously favshioned the fine super-

structures of present-day hysterectomy technics, so that there is now
available a sufficient number of perfected operative procedures for total

removal of the uterus by both routes to satisfy even the most fastidious

ojierator. Consequently, there no longer exists any legitimate excuse

for failure to master at least one of each.

In a recent publication (Am. J. Surg. 28: 588, 1935), based upon a

collective review of the literature on cervical stump cancer, I pointed out

that .subtotal hysterectomy is properly applicable to only four types of

cases: (1) to those women requiring hysterectomy for benign disease

who possess perfectly normal cervices; (2) to instances in which the

operative hazard compels the execution of rapid and conseiwative sur-

gery; (3) to a few cases Avhere for good and sufficient reason it is of

])aramount importance to preserve the menstrual function
;
and (4) to

most cases requiring hysterectomy during pregnancy, I also stated

that because of the rei>rehensible prevalence of benign diseases of the

uterine cervix, notwithstanding its many advantages, conservative sub-

total hysterectomy has today only a limited field of application. Both in

•.Mpo lead by Invitation before the Brooklyn Gynecologric.al Society, Brooklyn, Netv
York, December 6, 1535.
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private practice and in clinic work it is the exception rather than the

rule to encounter a normal eeiwix in conjunction with benign pathology

of the uterine corpus requiring its ablation.

Now, if there is one fact more gratifyingly striking than the rest to

be found in the recent literature upon total hysterectomy, it is that

comparison of mortality statistics alone reveals practically no disparity

between those who are wedded to the routine use of the abdominal opera-

tion and those who habitually employ the vaginal one. In both in-

stances the immediate results obtained leave little to be desired and

emphatically certify to the attainment of extraordinary surgical skill.

But when a more inquisitive student undertakes to carry a comparison

of results obtained with these two major operative procedures a bit

further, he soon discovers that there is a woeful lack of recorded ob-

servations regarding the incidence of postoperative complications and

duration of morbiditjL And yetj certainly from the patient’s point of

view, such hazards as operative and postoperative hemorrhage, surgical

shock, damage to bladder, ureters and rectum with consequent fistula

formation, intestinal obstruction, cystitis, pelvic cellulitis, peritonitis,

wound infections, phlebitis, thrombosis and embolism, pneumonia and

the rest are realities to be specifically kept in mind while arriving at a

decision as to which of the two operations under consideration offers the

better guarantee of maximum success with minimum morbidity. For,

let it be remembered that with the art of pelvic surgery so highlj’’ de-

veloped as it is today, there is scant ground for self-congratulation on

the part of any gynecologist upon the mere attainment of a low opera-

tive mortalit3^ The acid test of I’esults obtained is applied through in-

sistence upon unbiased follow-up observations continued not only dur-

ing the period of hospitalization but also at intervals through later

months, in order to determine the actual incidence of complications as

well as the extent and duration of morbidity.

From such comparative studies one soon becomes impressed with the

fact that in properlj’- selected cases, a skillfully executed total hyster-

ectomy by the vaginal route is a decidedly less formidable procedure as

determined by its demonstrable effects upon the patient than is the same

operation performed with equal finesse by the abdominal route. On the

other hand, an attempt to broaden the scope of the vaginal operation

bejmnd reasonable limits makes of it a mutilating procedure whieh serves

onlj’' to discredit it and denotes neither sound judgment nor safe sur-

gerjL Obviously, it would be well-nigh impossible to lay down hard and

fast rules that would infalliblj’- govern one in the routine choice between

these two plans of operative attack to which all pelvic surgeons would

subscribe. Nevertheless, if at the outset of such an effort we fortify our

contentions bj’’ setting up the premise that only those who have attained

reasonable skill in the performance of both operations are qualified to

offer constructive criticism, it should be possible to arrive at an agree-
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ment both as to their relative merits and limitations. And so, with the

hope of stimulating discussion that will ultimatelj’- achieve this end, I

now venture to record certain convictions upon this subject arrived at

only after deliberate contemplation of the teachings of others, coupled

with and modified by my own observations and experience.

The following factors, it seems to me, are those that should govern the

choice between the two operative methods:

1. Age .—Certainly no one will contest the assertion, that major ab-

dominal operations of an}’- kind are not usually well borne by the aged

and infirm. In this group abdominal panhystereetomy involves genuine

hazard, whereas the vaginal removal of the uterus is astonishingly well

tolerated. In middle-aged and younger individuals, while the differ-

ence is usually not quite as striking, there can be no question but that

the immediate postoperative status of the average patient is distinctly

better, the convalescence smoother, the incidence of minor complications

diminished, and the period of morbidit}'- shortened whenever the vaginal

route can, with sound surgical judgment, be employed.

2. Physical Status of the Patient.—It cannot be too strongly empha-

sized that neither of these operations should be undertaken witliout a

preliminary period of hospitalization sufficiently long to permit records

to be made of a carefully taken history and complete physical examina-

tion, the latter to include, of course, such laboratory tests and other

diagnostic aids as may be required to arrive at as accui’ate an estimate

as possible of the individual’s state of health and physical resources.

Only sti’iet adherence to this rule will safeguard the surgeon against the

pitfalls of such surgical liabilities as obesity, severe grades of anemia,

undernutrition, chronic exhaustion, and any one or more of a formidable

list of constitutional and systemic diseases familiar to all of us. Dis-

covery of the coexistence of any of these maladies with pelvic pathology

that has prompted a patient to seek primarily the advice of a gyne-

cologist imposes upon him the inescapable obligation to insist upon call-

ing into consultation a competent medical colleague, in order that a

comprehensive and intelligent plan of therapy may be evolved. Where-
upon, it may appear that the contemplated pelvic operation had best

be temporarily deferi’ed or, peiliaps, even abandoned altogether. If,

however, it is deemed wise to include hysterectomy among the remedial

measures agreed upon, it seems to me to admit of no argument that tlie

restrictions thus imposed upon the surgeon compel him to employ the

vaginal route whenever it is feasible to do so.

3. Status of the Pelvic Floor and Supporting Structures .—In nullip-

arous women whose intrapelvie ligamentous and fascial supports of the

reproductive, vesical, and rectal imits are noi-mal and adequate, I always

perform abdominal hysterectomy luiless there exists some specific contra-

indication to its use. This, too, notwithstanding the fact that adequate
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exposure for proper execution of the vaginal operation may always be

had through use of liberal unilateral or bilateral Sehuchardt’s para-

rectal incisions. However, the bleeding from these incisions is always

copious and reconstruction of the divided structures so as to avoid per-

manent and unsightly deformity of the vaginal introitus is not always

achieved. Moreover, even with the additional exposure obtained by this

means the hysterectomy may still be difficult and hazardous in women
wuth deep pelves and strong, unyielding uterine supports. Complicated

pelvic pathologj^, of course, tremendously increases the technical diffi-

culties. Certainly, therefore, vaginal hysterectomy in the nullipara

without uterine prolapse should be undertaken only liy surgeons who

have had large experience with this operation.

4. Types of Pelvic Pathology to Be Dealt With.—As a general rule,

total hysterectomy by either route should not be undertaken if there

exists acute or subacute infection anywhere within the boundaries of

the operative field. The successful extension of present-da.y physical

therapj' to include even ambulatory disiiensary patients is a com-

mendable achievement, because it robs the time-honored argument which

invokes the economic urge in justification of major pelvic surgery in the

presence of active infection of most of its potency. There remains,

nowadays, but scant excuse for subjecting any patient to this unneces-

sary surgical hazard. Someone has astutely suggested that if no eleva-

tion of temperature or of leucocyte count occurs following several vigor-

ous bimanual examinations of the pelvic contents, one may safely con-

clude that the smouldering fires of lingering infection have become

extinct.

Nevertheless, there often still remain, as tlie aftei’math of the pelvic

storm, extensive and dense adhesions involving not only the uterus and

its adnexa but also the rectum, sigmoid, bladdei’, ureters, small bowel,

and omentum. Usually, also, there is greatly diminislied flexibility of

the uterosaeral and cardinal ligaments whicli offers strong resistance to

downward traction applied to the cervix. Furthermore, the situation

is likely to be complicated by the presence of cystic and adherent ovaries

and bilateral hydrosalpinx. Under such circumstances I consider total

hysterectomy by the abdominal route far preferable from every point

of view.

Not uncommonly extensive pelvic endometriosis may closely simulate

chronic pelvic inflammatory disease and cellulitis. A carefully taken

history will often disclose a di.stinet and significant ebb and flow of

regional pain intensity that coincides in a striking way with the several

phases of the menstrual cycle reaching its maximum severity during

the .several days immediately pi'cceding the flow. jMoreover, sucli

dysmenorrhea is frequently found to be of tlie acquired type, since tho

age incidence of this disease is predominantly after twenty-five. It JS
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commonly associated also witli hyper- and polymenorrhea, altliongh in

many instances this is to he attributed to coexisting myomas or adeno-

myomas of the corpus uteri. Owing to the preponderance of endo-

metrial implants at the bottom of the euldesac with subsequent exten-

sion to the anterior wall of the rectum and to the less common involve-

ment of the bladder wall, sj-mptoms referable to either of these organs

and dominating the dysmenorrhea complex are particularly enlighten-

ing. In the last analysis, however, the diagnosis rests upon accurate

interpretation of the findings upon vaginoabdominal and rectoabdom-

inal palpation. There is a recognizable difference between cellulitis of

infectious origin and infiltration occasioned by invading endometriosis,

which is perceptible to anyone possessing a reasonably well-educated

sense of touch. The difficulties of total hysterectomy may be greatly

enhanced by extrauterine pelvic endometriosis. Each case must remain

a law unto itself. In the majority of them I prefer the abdominal

route, but if the major invasion has occurred in the rectovaginal

septum, the vaginal route may offer worth-while advantages.

Again, when one encounters ovarian neoplasms in conjunction with

the indications for total hysterectomy, it seems to me that both because

of the vitally important matter of completing the ovariotomy without

spilling any of the always uncertain contents of these tumors and

because of the compelling indication in such cases to explore thoroughly

the entire abdominal contents, laparotomy is obviously the route to be

chosen. Preliminary evacuation of the contents of time neoplasms of

the ovary is mentioned only to be condemned, except when the patient’s

condition compels its adoption as a last resort measure.

With regard to total hysterectomy for uncomplicated fibroid tumors

associated with benign disease of the uterine cervix, several factors are

to be considered before deciding uiion the best method of operative

attack. The most important of these are the size and the variety of the

neoplasm. While it is unquestionably true that tumors as large, or

even larger, than a four months’ pregnancy may be successfully re-

moved by the vaginal route, if morcellation is resorted to, the wiser

course would seem to be employment of the abdominal route whenever
the gross enlargement of the uterus exceeds in size an eight weeks’

pregnancy. Caution should always be exercised in delivering through

the detached vaginal vault even a tumor of this size because of the

danger of serious damage to the base of the bladder and its sphincter

muscle from overstretching. If intraligamentary, retropei’itoneal, cer-

vical, or subvcsical fibromyomas are to be dealt with, one should alwaj’S

assume that normal anatomical relationships in the true ijelvis have
become distorted. Frequently this occurs to an extraordinary degree
and failure to recognize the added operative hazards thus produced is

responsible for many divided ureters and bladder punctures. In all

such cases the abdominal route is obviously preferable. Nor should one
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forget that pedunculated fibroid tumors of significant size are nearly

always parasitic, obtaining much of their blood supply from adherent

omentum, mesentery or gut, and that the separation of such adhesions

even under direct vision through a laparotomy wound may be attended

by considerable loss of blood. If there is no coexisting intrapelvic in-

fection nor suspicion of malignancy in such cases, employment of the

abdominal route permits use of autotransfusion throughout all stages

of the operation preceding the final one of opening and detaching the

vaginal vault. When one encounters extensive adnexal pathology com-

plicating fibroid tumors, the abdominal route again is distinctly safer

and easier of execution.

As pointed out under “Modification B” of my “Simplified Technique

for Abdominal Panhysterectomy” published in 1929 (Surg. Gynec.

Odst. 48: 248, 1929), if exposure of the cervix for the deeper dissection

is rendered difficult by reason of the shape or size of a fibroid tumor, it

is recommended that a subtotal hysterectomy at or above the level of

the internal os first be done. Whereupon, the cervix may then he easily

and speedilj’- removed by use of the technic described. Obviously, this

procedure should never be resorted to if there exists any suspicion of

associated carcinoma of the cervical canal or of the corpus uteri. For-

tunately, a preliminary diagnostic curettage affords an easy method for

accurate determination of this question.

Total hysterectomy is frequently indicated in conjunction with the

radical cure of various types of vaginal hernia, such as a large cystocele,

rectoeele, enterocele, and varying degrees of uterine prolapse, includ-

ing complete procidentia. Some gynecologists advocate routine total

hysterectomy as the preferential treatment of uterine prolapse and,

until recently, I also subscribed to this view, basing my convictions

upon the follow-up observations of private patients alone. However, in

a recent statistical study of clinic cases operated upon in the Gyne-

cological Department of the Johns Hopkins Hospital by a group of

experienced men over a period of years, Everett (Surg. Gynec. Ohst.

61: 403, 1935) found 30 per cent of recurrences after vaginal hj'slcr-

ectomy in prolapse cases as compared witli only 4 per cent treated by the

Watkins interposition operation. But whatever differences of opinion

maj’’ exist regarding the best operative treatment of uterine prolapse,

most gjTiecologists will agree, I think, that where total hj’^sterectomy is

indicated for other reasons in conjunction with correction of the various

types of vaginal hernia, the lower approach is to be preferred.

5. Association of Pelvic with Abdominal Disease .—Only exceptional

circumstances justify the performance of other major abdominal opera-

tions in conjunction with total hysterectomy. This is specifically true

of elective gastrointestinal and biliary tract surgery. On the other

hand, removal of a chronically involved vermiform appendix, or cure of

an umbilical or ventural hernia may frequently be acliieved in connec-
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tion with abdominal hysterectomy and without added risk. Such pro-

cedures require, however, the exercise of sound and conservative sur-

gical judgment.

6 . Associated Anorectal Pathology .—Operative attack upon hemor-

rhoids, fissure and fistula-in-ano, rectovaginal fistula, and complete lacera-

tion of the perineum should not be combined vutli total hysterectomy

by either route. If removal of tlie uterus must antedate correction of

such maladies, my conviction is tliat subtotal hysterectomj’ Ijy the ab-

dominal route is far safer, because it evades the inherent danger of con-

taminating the operative field with subsequent development of serious,

if not fatal, complications and also obviates the restrictions whicli such

operations impose upon postoperative rectal therapy.

From this brief review of some of the major factors that should deter-

mine which of these two operations is best suited to the individual pa-

tient, it becomes evident that both of them have a wide range of useful-

ness and that under certain conditions each possesses distinct advan-

tages over the other.

For the sake of emphasis, I have reserved for m3’- concluding remarks

a brief effort to focus attention upon one factor of safet5’- common to

both operations, the importance of which it would be difficult to exag-

gerate. Assuming that a preliminary critical and comprehensive diag-

nostic suiwey of the patient has wisel3’- and judiciousl}’- aceorded to the

pelvic surgeon his proper place in the general therapeutic plan con-

templated, and that the. optimum time for the performance of total

hystereetom}’- has been agreed upon between him and his medical col-

league, this factor, perhaps more than any other, ma}^ determine the

outcome of the operation as executed b}’- either route both as regards

mortality and morbidity. I refer to the degree of thoroughness with

which the surgical toilet of the vulva, vagina, and cervix is carried out

immediate^ preceding the operation. It is assumed, of course, that no
surgeon would deliberate!}’- undertake a total h3’-sterectom3'- hy either

route in the presence of any active infection of the vulva, Bartholin’s

glands, the urethra, the suburethral glands, or the cervix. But even in

the absence of these obvious hazards, as man}’- surgeons have learned

from bitter experience, both the vaginal flora and the cervical glands

may harbor the most virulent and dangerous types of streptococci, as

well as other less formidable organisms. And there is abundant evi-

dence to show that failure to recognize this fact is responsible for an
occasional fatality and for many instances of postoperative wound in-

fections, secondary hemorrhage, pelvic cellulitis, and other complica-

tions that contribute to a prolonged convalescence. Hence, the neces-

sity for inflexible insistence not only upon extraordinary care being
exercised in the surgical toilet employed but also that its application

be delegated only to individuals sufficiently experienced to appreciate its

importance.

9 East Chase Street
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DISCUSSION ON PAPERS BY DBS. GOODALL AND RICHARDSON

DR. HARVEY B. MATTHEWS, Brooklyn, N. Y.—We can agree with prac-

tically everything that Dr. Goodall has said without argument. Our technic is not

identical rvith his, but this is not important, for after all it is the operator and not

the method that counts.

The number of supracervical hysterectomies compared to totals in Dr. Goodall ’s

series w-ere about equal. There wms a time in our clinic, under the leadership of

the late Dr. Polak, when we did more total than subtotal hysterectomies. In later

years, liowever, after developing what we think is a good technic for the supra-

cervical operation, we are now performing practically all supracervical. Por e.x-

ample, in the last five years at the Long Island College Hospital there were 327

supracervical operations, and only 11 total h5’Sterectomies. We lost one patient in

the 327 of the subtotal group and one in the 11 of the total group.

In our clinic at the Long Island College Hospital, we employ the following routine

in supracervical hysterectomy: The night before operation we insert a light vaginal

pack of 4 per cent mercurochrome. At the Methodist Episcopal Hospital we have

used 4 per cent mercurochrome in over 16,000 obstetric cases and have reduced our

morbidity from 12 per cent to less than 5 per cent and therefore we believe it to be

a first-rate germicide. On the other hand, any germicide may be used. At operation

we thoroughly cauterize the cervix through the vagina from the external to the in-

ternal os. In doing the Iiysterectomy we ‘ ‘ core out
''

’ from above down to and past

where we have cauterized from below, following which cauterization from above

is done. These procedures leave a “shell of cervix” that does not produce leucor-

rhea or backache. Furthermore, the likelihood of subsequent malignancy is cut to

a minimum, not so much as in complete hysterectomy, for naturally if there is no

cervix there can be no development of carcinoma in it.

Goodall did not mention infection this evening, but he speaks of it in his paper,

a low-grade infection, associated ndth hemorrhage. We have seen such a low-grade

infection and believe it is a condition that we have to contend with, more particularly

in total hysterectomy'. Witli the use of a preoperative germicide in the vagina, we

believe that the likelihood of infection is tremendously reduced.

In his paper Goodall also spoke of removing or leaving the ovaries with reference

to the behavior of tlie stump of the cervix that is left. There is no doubt that with

no estrin or progestin being thrown into tlie circulation, the tissues are not in the

state of flux that they would otlierwise be, and consequently it seems important to

remove the ovaries whenever the patient is thirty-five y'ears or more of age.

The final decision between supracervical and total hysterectomy cannot be settled.

We should ask ourselves wliether it is better to perform subtotal Iiysterectomy with

its limited morbidity and mortality rate, but with the likelihood of continued

leucorrhea and backache and a greater tendency to malignancy, or a total hysterec-

tomy with no leucorrhea and backache and no fear of malignancy' but n'ith a greater

primary morbidity and mortality'. These questions, I believe, have to be left to the

individual surgeon. Much depends on the condition of the patient and on tlie ability

of the operator to perform the operation of his selection.

DR. SIDNEY A. CHALPANT, Pittsburgh, Pa.—It has been our practice also to

do supravaginal hysterectomies as a routine, limiting the complete hysterectomies to

the carcinoma cases and to an occasional case w'here the cerv'ix is badly diseased.

Our technic in the supravaginal hysterectomy' is thorough cauteri'/.ation of the

cervix, and if all of the endocervical mucosa has not been entirely destroyed from

below, to complete that from above by coning out the cervix. The presence of

fibroids with old infection of the pelvis makes the complete hysterectomy quite dif-

ficult, and we have never felt sure enough of our ability to do panhystercctomy i'>

such cases.
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One disadvantage in panliysterectomy that lias come to my attention recently in

two patients operated upon in other clinics was a very marked shortening of the

vagina. Botli of tliese women were comparatively young.

Our teclmic in complete hysterectomy differs a little from Dr. GoodalPs. We
usually circumcise the cervix from below with a cautery. The dissection between the

uterus and tlie bladder is thus facilitated very much. We open the anterior vault

of the vagina, turn the cervix up and clamp from the base of the broad ligament

on either side. It gives us practically two ligatures on either side and obviates the

difficulty that sometimes occurs from bleeding from the cut edge of the vaginal

vault. Following cauterization -we have met an occasional case of bleeding about

the eighth or tenth day when the slough separates. This has never been serious.

To be able to report 550 consecutive hysterectomies witliout mortality shows

surgical judgment and operative skill of the highest degree, but I believe the average

surgeon who does the bulk of the liystereetomies of the country will have as a rule a

satisfactory result and will have a lower operative mortality by doing a subtotal

hysterectomj'.

DE. N. SPEOAT HEANEY, Chicago, III.—^I have had considerably more trouble

with complete abdominal hysterectomies in their postoperative recovery than I have

had with the supravaginal operation. I cannot imagine what factors could come into

play to produce a postoperative hemorrhage following a supravaginal hysterectomy

after the eighth daj', providing there has been no cauterization of the cervix.

I agree with Dr. Eichardson entirely as to the indications which he has laid domi

for the supravaginal, total abdominal, and the vaginal hysterectomy. We differ

only in regard to those cases where no strict indications exist for a particular tj'pe

of operation. In such cases he prefers to take them out supravaginally while I take

them out vaginally.

Since the last report I have done 68 additional vaginal hysterectomies, making

695 since the introduction of ethylene into the Presbyterian Hospital. There were

no deaths in these 68 additional eases, making the record 3 deaths in 695. In the

695 cases there was one case of thrombophlebitis. In none of the cases did I tie off

a ureter.

YHien one has developed his teclmic in vaginal hysterectomy according to tlie in-

dications laid down by Eichardson until he has reached the point where he is satis-

fied with it, he then should select a case a little more difficult each time. It oc-

casionally happens that he must have this skill for a particular case. For in-

stance, an extremely obese young woman may have uncontrollable menorrhagia where

a laparotomy on account of her obesity would be too hazardous to consider, leaving

vaginal hysterectomy as the only logical operation. If unable to do this operation,

the surgeon then Avould resort to radium in a case where ovarian function .should really

be retained.

It does not require a Schuchardt’s incision to remove the uterus vaginally in a

nulliparous woman, and I have never yet made such an incision. At most a small

perineotomy is needed. In these last 68 cases 21 were nulliparous women.

I would like to emphasize that occasionally the removal of the eerrdx bj' the

vaginal route and the body by the abdominal route is advantageous, particularly ir

the cervix should be badly infected.

DE. FLOYD E. IvEENE, Philadelphia, Pa.—The choice between the vaginal and
abdominal route in benign diseases of the uterus wliich requires total removal, is

dependent upon .‘several factors. First, the ease or the difficulty which the one or

the other method affords in dealing with the di.seased uterus, as well as the adnexal
or intestinal pathologj' which may complicate the situation. No one can deny the
superiority of the vaginal approach in the .small myomatous uterus or in function.al
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bleeding wlien the vaginal outlet is sufficiently relaxed to permit of easy access to

the field of operation. On the other hand, with a contracted vagina or with large

tumors, abdominal hysterectomy can be performed more expeditiously
j

with less

trauma to adjacent organs, less blood loss and more certain hemostasis. Certainly,

the adequate exposure afforded by the abdominal route gives one more complete mas-

tery of the situation in case inflammatory or neoplastic disease of the adnexa is en-

countered.

The second factor which must be considered is tlie mortality and morbidity in-

cidence of each method. Eeports by those particularly skilled in the performance of

one or the other operation show a remarkably low mortality in both and wliat slight

difference exists in the mortality rate is in favor of the vaginal method. As to the

morbidity attending the two procedures, the absence of wound infection, the small

incidence of phlebitis and lung complications make the immediate convalescence

smoother in vaginal hysterectomy. I have seen no statistics dealing with the ultimate

results, but from personal observation I have found no superiority of the one over

the other.

Finally, the skill of the operator plays an extremely important role. I agree in

principle with Richardson that the gynecologist should be equally skilled in botli

methods, but the truth of the matter is that in practice this does not apply to many

of us. Had I the skill of Sproat Heaney in the performance of vaginal hj'sterectomy,

I, too, would be its ardent advocate; lacking this, I shall continue to favor the total

hysterectomy of Richardson which has given excellent results. I represent a clinic

in which vaginal hysterectomy has never been a popular procedure, and we can be

criticized justly for not using it more frequently'. However, extending the indica-

tions for the vaginal approach to include lesions which can be handled more satis-

factorily' by the abdominal route is also to be criticized.

DR. JAMES C. MASSON, Rochester, Minn.—^^Ve must realize that there is a

legitimate field for the three ty'pes of operation and definite special indications for

each one of them. I am satisfied that any gymecologist who is doing much surgery

can do any one of these operations with almost an equal mortality and morbidity'.

The ordinary surgeon who is not specializing in pelvic diseases is inclinded to over-

look the value of vagdual hysterectomies, especially in cases of slight prolapse associ-

ated with a cy'stocele. In spite of what one of the essayists said, I believe the cysto-

cele can be more satisfactorily taken care of by' the vaginal route.

I feel that the subtotal operation should be done in y'oung women who arc still

in the active menstrual period. It is important to save some of the cenux, and in

some cases it is advisable also to save some of the endometrium above the internal

os. In the great majority' of cases, in women at the menopause or later, especially if

they have had children, the total operation is the one of choice and in the hands of

any one who is doing much pelvic surgery it can be done as safely and with less

morbidity' than the incomplete operation.

Our statistical department has given me some statistics on these operations, cover-

ing ten years from 1925 to 1934 inclusive. There were 2,085 total hysterectomies

for benign conditions, with a mortality of 1.5 per cent. There were 2,002 subtotal

hysterectomies for benign conditions, with a mortality of 1.4 per cent. There were

834 vaginal hysterectomies for benign conditions with a mortality' of 1.7 per cent.

The vaginal hysterectomies were done, I must admit, on bad surgical risks, many

being elderly and many stout people. I do not think, however, that the stoutne.os

alone should interfere with the abdominal operation if the patient is in good surgical

condition. These patients seem to stand the operation very well if it is not too pro

longed.

In regard to removal of the cervix and the danger of cancer, I do not feel 1 la

the cervix that is left has any increased danger of becoming malignant, yet in the
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clinic where I work we have seen more than 100 cases of epithelioma of the cervix.

There have been over 500 cases altogether that came to the clinic complaining of some

trouble in the cer%'ix follo-wnng subtotal abdominal hysterectomj", the great majority

of them hamng had no trouble in the cervix before operation. In about half of

these cases there was enough trouble so that it was thought ad'risable to remove the

cervix, Tliese are the combined results of eleven operators.

DE. LILIAN K. P, PAEEAE, New York, N, Y.—After reading in the prelim-

inary report of this meeting the titles of the two last papers, I looked up the records

in the Woman’s Hospital for hj'sterectomies done in tlie past twenty j’-ears.

•STEAK vaginal SUPRAVAGINAL COMPLETE

1916-1925 321

1926-1930 152
1931-1935 245

2,267

1,218

1,217

619 (Inch Wertheims op-

eration)

255
398

Total 71S—2.7 %
Grand total 6,692—3.23%

4,702—3.04% 1,272—4.24%
(Without Wertlieims, 3,3%)

Tlie above table shows tlie mortality for all hysterectomies done by the attending

staff including those done by the internes in the Woman’s Hospital in the years

from Jan. 1, 1916, to Dec. 31, 1935. There were several Wertheim operations in the

total hysterectomies, and if we deduct these deaths, the mortality for the total

hysterectomies is 3.3 per cent or a difference of only 0.3 per cent from the subtotal

hysterectomies.

I am heartily in accord with Dr. Richardson in the limitations for the proper use

of total hysterectomy, but I do believe that suitable cases can be operated upon by

total hysterectomy by those specializing in pelvic surgery, who are willing to study

the anatomy and technic, with as low a mortality as in the subtotal operation, or

with even a lower mortality for it is certainly safer to remove the whole of a diseased

organ than to cut into it and then leave a large portion in situ.

I have been interested to follow the admirable work that the American Board of

Obstetrics and Gynecologj' is doing to develop young applicants. I only hope that

they will include more anatomy in their requirements. I do not wish to minimize

the importance of pathologj’, but it is seldom that the opinion of an expert path-

ologist is needed in a major operation, and a Imowledge of pelvic anatomy is ab-

solutely necessary at every step of an operation. I hope, too, that the time will

come when the Board will be given the authority to supervise or lay down a course

of instruction for internes who are specializing in obstetrics and gjmecology, with

instruction in anatomy and in technic, and perhaps to appoint someone to pass on the

ability of an interne to use his hands before he has gone too far in the curriculum.

DR. WILLIAM C. DANFORTH, Evanston, III.—During the past few j’-ears in

our service there have been about 550 abdominal hysterectomies, the majority of

which have been done supravaginally. In this series there were two deaths, one of

wliich was due to anesthesia. During the past four years we have used vaginal

hj'stcrectomj' more liberally and in that length of time 170 cases have been done with

no deaths. When we first began the frequent use of this operation we had two post-

operative hemorrhages, neither of which was serious and both of which were easily

controlled. In the last 100 cases no bleeding has occurred.

We do not use vaginal hysterectomy for the removal of large tumors or in dealing

with cases in which pelvic inflammation has occurred or where extensive postoperative

adhesions are feared. It seems appropriate that the gynecologist should use either

method of approach and that he should be able to fit the operation to the patient.
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In the hands of the average operator the mortality as shown by John G. Clark some

years ago was about 5 per cent, far liigher than that which is attained by expert

pelvic surgeons, and the difference in the mortality of the two operations in average

hands is probably greater, although there is little or no difference in the hands of the

expert. In the average hands, therefore, subtotal operation is probably safest.

DE. JOHN A. McGLINN, Philadelphia, Pa.—In our last 100 cases there were

14 vaginal hysterectomies, by ligature, 9 vaginal hysterectomies by clamp, 3 total

abdominal hysterectomies, and 74 subtotal abdominal hysterectomies. One of my

group is to report, in the fall, 250 vaginal hj'sterectomies without a death.

We are very much the victims of our ancestors, and Philadelphia surgeons have

never particularly favored the vaginal operation. It is only comparatively' recently

that I have done a vaginal hy'sterectomy in a way satisfactory to my'self. But now

that I am able to do all ty'pes of the operation I feel that I can select the operation

which best fits the individual case.

Now do not let any’body' criticize the vaginal liysterectoniy with clamps on any

academic basis unless they have had actual experience with the operation and have

followed the convalescence of the patient for a year or two. I might say' that since

adopting vaginal hysterectomy with clamps we are operating upon women of forty

years with endocrine bleeding, where we formerly used radium.

DE. GOODALL (closing).—I purposely' did not deal with vaginal hy'sterectomy

because this paper was a discussion betw'cen abdominal total and subtotal. The

number of vaginal hy'sterectomies that I ha%'e done, I cannot give offhand, but

they constitute quite a small percentage of the total hysterectomies done in the

various hospitals.

RETROPERITONEAL PELVIC TUMORS ENCOUNTERED BY

THE GYNECOLOGIST

James Raglan ]\Iiller, M.D., Hartford, Conn.

Gynecologists from time to time are faced Avitli the problem of

differential diagnosis of a mass lying behind the peritoneum either

in the true pelvis or in such proximity to the pelvic brim as to suggest

its origin in the genital oi’gans. Discussion in this paper is limited to

nongenital tumefactions, lying behind the posterior peritoneum in and

about the pelvis.

"While it is usually possible before operation to reach a definite con-

clusion as to the retroperitoneal location of a tumor, only too often the

exact nature and location are first disclosed after opening the abdomen

in the course of a procedure which the operator thought to be a simple

gyuiecologic maneuver.

It is possible also in most cases when the abdomen is open to make

an accurate diagnosis by gross inspection or when in doubt to obtain a

frozen section for immediate microscopic diagnosis. There are, howevei,

certain masses which may not be biopsied without seriously impairing

the patient’s chances for ultimate and even for immediate recovcivv.
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Sucli problems come but rarely even to the surgeon of large experi-

ence. When he meets tlie situation successfully, he is not likely to

report the case unless it presents some unusual features such as enormous

size, and if the patient does not survive, he is even less inclined to men-

tion it. jMany liighlj'^ instructive lesions are thus lost from view, Avhereas

much might be learned if thej’' were properly classified and made avail-

able for study as a regional problem. One gains the impression on read-

ing the literature that chapters in the various systems have been based

largely on the reports of single types of eases viewed from the pathologic

and not the regional point of view, Onl5’^ in the systems of surgery and

in tiie textbooks of pathology is the region, as such, considered.

The purpose of this paper is, therefore, to fix attention on the various

possibilities which the narrowly trained specialist may encounter to his

own discomfiture. The ease liistories here reported are partly my own

and partly those which have been made available by my associates.

1. URINARY TRACT

Anomalies of the upper urinary tract recently reviewed by Gutierrez^ are usually

suspected and diagnosed by well-known pyelograpliic methods. Silent lesions of the

urinary tract, however, may be encountered during operation for fibroid uterus or

tumor of the ovary. The possibility of solitary kidney must be borne in mind, also

the fact that ectopic kidneys do not, merely because of their position, require treat-

ment. If removal is necessary, one must remember that the blood supply of

anomalous organs is usually anomalous. Thomas and Barton:^ state that abortions

arc caused by pelvic kidneys which are often mistaken for ovarian cysts, and they

point also to the danger to mother and baby in full-term pregnancies.

Pranks reimrted a patient (Case 3), aged thirty-five years, who had 2 deliveries

and 19 spontaneous abortions, presenting a globular mass deep in the left posterior

pelvis wliich felt to him like the lower pole of a kidney. Diagnosis was confirmed

by pj-elography and proved by operation which was done for other reasons. The

kidnej' was found to be cystic but was not removed. Any lesion which may
occur in the normally placed kidney may be found in the ectopic pelvic kidney.

An example of such a puzzling urinary tract condition is the following:

Case 1.—H. H. (No. 300215.) (Courtesy Dr. T. N. Hepburn.) Female, aged

twenty-nine years, complaining of incontinence of urine since operation at age of

six, at which a supposed abscess of the left ovary was drained both abdominally and
vaginally. A urinarj* fistula into the vagina resulted which resisted several attempts

at <:lo.sure. This i)atient proved to have a third rudimentary kidney located as usual

above the normal kidney on the left and emptying into the vestibule, as indicated by
vestigial remains of its ureter. The original operation was, in fact, a drainage of an
infected hydroureter, and the patient was ultimately cured by an extensive resection

of the anomalous third urinary tract.

Ectopic pelvic kidneys have been very rarely observed in the Hartford Hospital
in female patients. One personal instajice is as follows:

Ga.'^e 2.—H. H. (No. 311009.) Patient, aged twenty-eight year.s, came to opera-

tion for endometriosis of the ovaries. Before operation, an ectopic kidney on the
left was thought to bo a retroperitoneal fibroma. Pyelograpliic study confirmed
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by operation showed this to be an ectopic left kidney just above the pelvic brim,

rotated 180 degrees on its vertical axis, so that its pelvis lay to the left and the

cortex to the right. The kidney functioned normally and was not disturbed.

2

.

TUMORS OF BONE AND CiUlTILAGE ARISING FROM THE LUMBOSACRAL

'VTSRTEBRAS AND PELVIC BONES

Osteochondromas and similar tumors, both benign and malignant, are usually so

hard to palpation that x-ray study is obviously called for and leads to diagnosis and

treatment in conjunction wdth an orthopedic surgeon. According to Ewing,* the

most common tumors in this region are giant cell tumors, multiple myelomas, and

osteogenic periosteal sarcomas.

3

.

INFECTIONS OF THE RETROPERITONEAL SPACE

Case 3.—H. H. (No. 198290.) (Courtesy Dr. A. M. Eowley.) Female, aged

twenty-nine years. llTien asked to see this patient twelve hours before her death

and while she was under an anesthetic, I found a large boggy mass in the pelvis

behind the rectum, displacing it to the right. Under guidance of lingers in the

vagina and rectum, I punctured the mass through the left vaginal fornix, evacuating

a large amount of thick yellow odorless pus which showed Staphylococcus aureus

on culture. The history of this patient showed an increasing fever for fourteen

days with inability to walk. On the second day of her illness her physician treated

her for pelvic inflammatory disease. Seven days before death she showed motor and

slight sensory disturbances of the lower extremities, high white blood count and high

cell count in the spinal fluid, increasing incontinence of urine, a positive blood

culture of Staphylococcus aureus, and a urine wliich contained B. coli and a non-

hemolytic streptococci. X-rays showed no evidence of osteomyelitis. Autopsy re-

vealed a Staphylococcus auretis abscess 15 by 10 by 10 cm. in the hollow of the

sacrum behind the rectum, which had dissected the large nerve trunlcs of the sacral

plexus. It could be traced to within 2 cm. of a healed furuncle on the left buttock

about 5 cm. behind and to the side of the anus. Autopsy revealed also an operative

puncture wound in the deep culdesac of Douglas from which a general peritonitis

could have developed. Though the outcome in this case was not altered, it clearly

indicates the ideal approach to such masses is posteriorly to one side of the tip of

the sacrum or even directly through the rectum.

Case 4.—H. H. (No. A 739.) Osteomyelitis of the fifth lumbar vertebral body.

(Courtesy Dr. 0. E. Witter.) I was asked to make a pelvic examination on an

unmarried woman, twenty-four years of age, four day's after onset of acute left

lumbar pain with fever. The pelvic organs were normal. There was a great tender-

ness at the lower end of the left sacroiliac joint by rectal touch, and I suggested

suppuration of this joint cavuty- as a possibility. Three days later at autopsy, a

retroperitoneal bulging mass was found over the left posterior pehnc waU covermg

the sacroiliac symchondrosis. Ten cubic centimeters of thick green Staphylococcus

axireus pus was obtained, originating from many areas of osteomyelitis in the body

of the fifth lumbar vertebrae. The pus had burrowed through the obturator foramen

toward the head of the femur and beneath the gluteus muscles. Generalized sepsis

was present v-ith abscesses in the lungs and kidney-s.

4

.

EARLY PSOAS ABSCESS

No case of early psoas abscess was encountered by the Gynecological Service m

the Hartford Hospital in recent years, and it is not likely that serious errors

would ari.se, for if the abdomen were entered for correction of other serious pebm

conditions, as in the case reported by Frank,3 the location of the mass bclnru
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the iliac vessels w’ould indicate the nature of the lesion. As in Pranli’s case, such

masses must not he aspirated and the patient should be placed under appropriate

orthopedic care. It is to be hoped that the possibility of psoas abscesses will not be

beyond the mental horizon of the gynecologist who may happen on such a rare case

in these days of narrowed specialism and diminished incidence of tuberculosis.

In one case on the general Surgical Service at the Hartford Hospital, an un-

recognized psoas abscess was inadvertently drained at laparotomy. The patient

survived but a sinus tract has persisted.

5.

CHRONIC ILLiC ADENITIS

Pranks also reported a ease of massive adenitis of the iliac glands secondary

to an inflammatory focus of the lower extremity. Differential diagnosis in this

case included malignant thrombosis of the external iliac veins, osteosarcoma of the

left pubic bone and carcinoma of the ovary. Exploratory operation disclosed a

large conglomeration of swollen lymphatic glands along the course of the external

iliac vessels. An inguinal gland on biopsy showed nonspecific inflammatory hyper-

plasia with reticular cell proliferation.

t

6.

EMBRYOLOGIC CYSTIC REMAINS OF THE WOLFFIAN BODY

Case 5.—H. H. (No. 284439.) (Courtesy Dr. E. R. Lampson.) Pemale, aged

forty-one years, para ix. Had been well since cholecystectomy three years previously.

She suffered from needle-like pains in the right flank for four to five months, in-

creasing in severity. A mass the size of a hen’s egg high in the right groin was at

first taken to be a hydroureter, but x-ray study showed it to be independent of the

urinary tract and lateral to the cecum. This proved to be a cyst 7 cm. in diameter,

lined by a single layer of flattened cuboidal epithelium, and was easily removed.

7.

RECURRING RETROPERITONEAL FIBROMYOjMAS

Case G.—^H. H. (No. 312699.) (Courtesy Dr. A. M. Eowley.) Pemale, single,

aged fifty-two. At age forty-three, the uterus had been removed above the cervix

for fibromyomas which were shown to be of the usual variety. On her second ad-

mission eight years later, a tumor 16 by 3 by 9 cm. was removed from the upper

abdominal retroperitoneal tissue behind the small bowel and its mesentery. At
her third admission four months later, several more tumors were removed from the

same location, the largest of which was 12 cm. in diameter. At her fourth admis-

sion four months later, she complained of low back pain extending down her right

thigh and a bearing-down sensation in the lower abdomen. Several large tumors

were removed from the retroperitoneal tissues behind the small bowel, the largest

of wliich was 20 cm. in diameter, and one of the smaller tumors was removed with

great difficulty from its location adjacent to the aorta. Careful review of all the

slides failed to show any nerve tissue or evidence of malignancy. Careful search of

all the retroperitoneal tissue was made at the last operation and no further nodules

were found.

Witlun four months after the patient’s previous operation, she again presented

herself with a rapidly growing tumor of the same general description and location.

In addition, this time she had a tumor 4 or 5 cm. in diameter in the upper end of

the biceps muscle wliich had grown within the last three to four months. Purther
operative treatment is contemplated and will be reported later.*

*Six month.': after previous operation, numerous similar fibroids were removed at
laparotomy from tlie retroperitoneal tissues to the right and behind the ascending
colon. Tlie cellular structure showed no anaplasia and Masson’s stain shows no
nerve elements. The mass in the biceps muscle disappeared spontaneously.
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8. RETROPERITONEAL LIPOMAS

Numerous reviews of these interesting tumors empliasize not only the tendency to

sarcomatous degeneration but also the great danger of very large tumors due to

injuries of tlie blood vessels and of tlie bowel. Mechanical difficulties at times may

be insurmountable even for tlie most skillful surgeon. These tumors are often

mistaken for large ovarian cysts.

Case 7.—^H. H. (No. 179996.) (Courtesy Dr. C. H. Elliott.) The patient aged

forty-two years, nullipara. This patient was admitted with the diagnosis of

cystadenoma of the ovary, probabl}' malignant. She had been operated upon for

fistula in ano elsewhere four years previously, but as she weighed nearly 260 pounds

at that time, her surgeon can be excused for making no note of an abdominal tumor.

During the past three yctxrs she has lost 70 pounds and only recently noticed an

abdominal mass. The menses were normal. The upper abdomen appeared to be filled

by a solid tumor which, however, gave a highly suggestive fluid wave. The diaphragm

was pushed high and the uterus was pushed forward by a semisolid feeling mass in

the pelvis which seemed to be continuous with the upper abdominal tumor. X-ray

examination showed the viscera displaced to the left. At operation numerous retro-

peritoneal lipomas were encountered, all of which could not be removed. Four

separate masses totaling 6,000 gm. were removed, but several masses in front of

the left kidney and below the pelvic brim had to be left. A fecal fistula developed,

and in a desperate attempt to close the fistula three months later, because of progres-

sive weakness and vomiting, the patient died. Autopsy revealed a putrid peritonitis

which involved both the pei-itoneal cavity and the remaining lipomas and retro-

peritoneal tissues. Tile tumors which remained weighed 5,800 gm.

Eetroperitoneal lipomas usually extend within the confines of the abdominal cavity,

but the case reported by Douperts indicates that these tumors may seek room for

extension outside the pelvic cavity by way of the pelvic foramina. He found

a huge lipoma with sarcomatous degeneration emerging through the obturator

foramen from within the pelvis. He removed the intrapehuc portion by morcellation

through the obturator foramen under guidance of laparotomy. The patient survived

the immediate operation but shortly developed a recurrence.

9. RETROPERITONEAL NEUROLIPOMA

In spite of the general opinion that such cases as the two previous ones owe

their origin in part to nerve tissue, no histologic proof of this could be shown. The

following case, however, was such an example. (Personal case—patient operated up-

on at St. Francis Hospital.)

Case S.—Patient, aged thirty-four years, whose chief complaint was sterility

of five years’ duration. Shortly after lier marriage, a fibroid tumor was diagnosed

and observed for two years without growth. 1 found an anteflexed, small fibroid

uterus, and in addition a firm tumor mass filling the entire hollow of the sacrum

and extending well above the pelvic brim in front of the promontory. X-ray showed

no evidence of osteochondroma. At operation three small fibroids were enucleated

from the fundus and a retroperitoneal tumor was found covering almost the entire

surface of the sacrum, e.xtending 3 to 4 cm. above its pelvic brim. The right ureter

coursed over its right edge for a distance of 10 cm. The tumor was removed

through a long midline peritoneal incision mostly by sharp dissection, for numerous

sympathetic nerve fibers bound down the mass in a manner which reminded one of

tiie restraint under which Gulliver was placed by the Lilliputians. The internal

iliac vessels on both sides were laid bare with difficulty, and one branch of a large

vein deep in the pelvis was injured, cau.sing considerable bleeding. This was
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ligated, a transfusion was given, and uneventful recovery ensued. Pathologic

examination showed a neurolipoma about the size and shape of a plump full-term

placenta.

10. BENIGN TUJIORS OF THE PERIPHERAL AND AUTONOMIC ISlERVOUS SYSTEJI

“Whether the previous case arose from, or was complicated by, nerve tissue, numer-

ous examples are found of time nerve tissue tumors such as the following:

Case 9.—H. H. (No. 294395), single, aged forty, sutfering from gradually ad-

vancing multiple sclerosis of five years’ duration. The presenting sjTnptoms were

urinary urgency and frequency of voiding. Examination showed a cystic feeling

tumor occupying the left half of the pelvis and displacing the normal uterus to the

right. Operation was done under a diagnosis of ovarian cyst and disclosed a bright

red, cellular tumor, 12 bj' 9 by 9 cm., Ijung retroperitoneally two-thirds below and.

one-third above the pelvic inlet and to the left and behind the sigmoid. Eemoval

was accomplished without great difficulty bj' shai-p dissection of the many thread-

like nerve filaments which bound the tumor to the lateral pelvic and sacral walls.

The blood suppl)' of the bowel was not injured, and the patient has remained well

for two years. ^Microscopic examination showed a very cellular neurofibroma with

fasciculi of cylindrical and fusiform cells which are uniform in size and stain and

which show no anaplasia and only a few regularly formed mitoses. A few areas of

mj'xomatous degeneration were noted.

Case 10.—Tumors of the nerve sheath, so well summarized by A. P. Stout,c have

not been demonstrated beyond question in our ex"perience. The following case, how-

ever, is very suggestive and presented a picture similar to that reported by

E, T. FrankT under the name of schwanoma.

H. H. (284906), aged thirty-seven years, para i. The presenting symptom was

pain in the right sacroiliac region, radiating domi the right leg and into the

perineum which had been developing since a very difficult high forceps delivery eleven

years previously, followed by a febrile puerperium. She stated that her anesthesia

had been incomplete and she remembered the pain down the leg at the time of the

forceps delivery. Extensive urologic, orthopedic, and neurologic advice had been

sought under excellent circumstance.s. Prominent gj-necologists had advised re-

moval of the tube and ovary on this side. I could find no abnormality of the ad-

nexa, but movement of the cervix forward and away from the right side caused pain.

Just above the right ischial .spine in the region of the sacral plexu.s, there was a

distinct cj'stic feeling mass 1 by 2 by 4 cm., pressure on which made the patient cry

out with pain identical with her chief comj)laint. There were no neurologic symp-
toms in the distribution of the right sacral plexus and proof of the nature of this

tumor could not be obtained since she refused operation. I believe, however, that

this maj- well have been neurilemoma or schwanoma of traumatic origin.

11. RETROPERITONEAL SIYOSARCOjMA

Case 11.—H. H. (No. 310917.) (Courte.sy Dr. G. H. Howe.) Patient aged fifty-

eight years, para ii. Patient entered with a historj- of enlarging abdominal mass
during the past three to four months, nausea and vomiting, loss of weight and
strength, and sharp attacks of pain in the left upper quadrant and epigastrium.

Twenty years previously one ovarj- and part of the other were removed together with

the appendix. Her abdomen was enlarged to the size of an eight months’ preg-

nancy by a firm mass which was dull to percussion. Under diagnosis of carcinoma
of the ovary the abdomen was opened, disclosing a large amount of amber colored

fluid and papillary implantations throughout the peritoneum with metastatic in-

volvement of the omentum and intestines. A cystic mass the size of a large orange
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arose from the region of the right ovary. A large specimen of omental tissue was re-

moved, and the patient died on the sixth day from a secondary hemorrhage. The

essential findings at autopsy were a tumor mass lying lateral to the ascending

colon retroperitoneally, associated with a cyst about 10 cm. in diameter wliich had

a tliick fibrous wall. There was no connection with the genital organs. Metastases

w'ere found in the adrenal, the seventh rib and throughout the peritoneum.

Microscopic study showed a highly malignant tumor of large multinucleated cells

with slightly eosinopliilic cytoplasm. The cells were fusiform in shape with many

fibrillary extensions. Some cells w'ere small and round. The cecum was infiltrated

by the tumor only as far as the mucous membrane. In view of the multinucleated

and irregular mitoses, the fascicular arrangement and fibrillary structure, our

pathologists leaned toward diagnosis of a malignant neurogenic tumor, possibly a

glioma, but further study, in wliich Dr. James Ewing concurs, led to a diagnosis of

myosarcoma.

12 . RETROPERITONEAL SARCOMA

Many reviews in the literature point to the relative frequency of sarcoma of the

retroperitoneal connective tissues, either as primary growths or as sarcomatous

degeneration of tumors w'hich are otherwise benign.

Case 12.—H. H. (No. 287880), aged tliirty-four years, gravida iii, para ii. Her

last pregnancy was an abortion one year previously. On admission this patient

was again in the third month of pregnancy. Her uterus was pushed high to the

left by a retroperitoneal mass projecting into tlie right pelvis and reaching as high

as the right iliac fossa behind the cecum. This tumor was hard and smooth, the

size and shape of a flattened grapefruit. Another small tumor was noted at its

upper pole. At operation the ureter was plainly visible in front of the mass. The

uterus was emptied by hysterotomy with ligation of the tubes. A biopsy was taken

which showed distinctly' anaplastic groups of round cells with an indefinite infer-

cellular supporting stroma. The nuclei were round and deeply staining witli a dif-

fuse chromatin structure. Diagnosis was made of retroperitoneal sarcoma of meso-

blastic origin. Subsequently tliis patient received intensive deep x-ray therapy

wMch apparently retarded the growth until her death occurred four and a half

years after operation. The nerve supply of the right leg was seriously involved

even from the first.

Case 13.—H. H. (No. 258070), aged sixty-five y'ears, single. On her first admis-

sion, radium and x-ray therapy were given for papillary adenocarcinoma of tlic

fundus (Grade 3, Healy'). Five weeks later panhysterectomy was done and no ex-

tension of the grou'th was observed. Four months later a thickening of the left

parametrial tissue was observed, and on x-ray study a retrorectal mass 10 cm. m
diameter was diagnosed as a recurrence of tlie uterine carcinoma and further x-ray

radiation was given over the pelvic region. No improvement occurred and a

biopsy of the growth was obtained at exploratory laparotomy from a soft retro-

peritoneal mass beliind and to the left of the sigmoid and rectum. Microscopic

study sliowcd a very cellular malignant tissue, consisting of moderately large cells

containing large, oval or round vesicular nuclei which occupied almost the entire

cell. Some cells tended to be spindle-shaped. Mitoses were prominent though for

the most part regular in form. Diagnosis was made of sarcoma of mcsoblastic

origin. This patient died a few weeks later and at autopsy diagnosis of spindle-

celled sarcoma of the retroperitoneal space was substantiated. In addition, numerous

metastatic nodules were found in the liver and lungs which showed an adenomatous

structure consistent with metastases of the original adenocarcinoma of the fundus.
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13.

LYMPHOBLASTOMA

Case 14.—H. H. (No. 317246.) (Courtesy Dr, C. T. Bingliam.) Patient aged

forty-nine years, para iii. Biopsy showed a typical Ijanplioblastoma. This patient

died about two months after exploratory operation and at autopsy diagnosis was

confirmed. Death occurred from uremia caused by blockage of both ureters by the

tumor. Deep x-ray therapy was only of temporary value. It was notable in this

patient that there was no general glandular or splenic enlargement,

14.

CHORDOMA

Tlie recent review of cliordomas by E. E. Babreys calls attention to this fatal

tjTpe of tumor originating from fetal notochord. Those of interest to the gynecol-

ogist are particularly the antesacral variet}^, of wliich 41 were reported out of 150

in the literature. These tumors have a tendency to surround the rectum, the infiltra-

tion and fixation being even more extensive than in carcinoma of the rectum.

Case 15.—H. H. (No, 314266.) (Courtesj’- Dr. W, Standish.) Patient, aged

three years, presented a mass in the left inguinal region, and one the size of a golf ball

just in front of the eoccj'x and beliind the rectum, of about three to six weeks'

duration. Biopsy obtained under anesthesia, at which time careful rectal examina-

tion was done which showed a friable gray cellular tissue having no definite capsule,

and in some areas being slightly opalescent. This was made up of neoplastic cells,

lining and almost filling irregular spaces, sometimes in papillary formation. The

cells were irregular in shape with a ver}’’ sharp cell margin and a clear vacuolated

cytoplasm containing large, oval or round nuclei with rather delicate chromatin net-

work. The nucleoli were poorly seen, small, and frequently multiple. There were

many mitoses and considerable anaplasia. Diagnosis was made of a malignant tu-

mor, probably an embryonal carcinoma, possibly a chordoma. Tliis patient died

shortly after leardng tlie hospital with metastases in the spine and lungs. Deep
x-raj' radiation had little effect.

15,

RETROPERITONEAL DERMOIDS OB TERATOMAS

No instances were noted of retroperitoneal dermoids or teratomas. Ewing^ classi-

fies three tjq)es: (1) tridermal teratomas, (2) epidermoid rests of wolffian duct, and

(3) true dermoids. He states that dermoid cysts of the pehde connective tissue

are rare.

At tlie onset of this stud}’’, it was hoped to present a classification of

retroperitoneal masses whicli the gynecologist might expect to encounter.

It soon became evident, however, that a complete catalogue of all the

tumors Avhich have been recorded as ai’ising in this region would resemble

a treatise on general pathology. As far as neoplasms are concerned,

classification of neoplastic diseases offered by Ewing for the whole body

would serve equally as well for the retroperitoneal region. Suffice it to

say that the operator must bear in mind the various possibilities, rare

though they may be.

.SUAIJIABT

Attention has been called to the great variety of neoplasms and other

masses which may be encountered in the retroperitoneal tissues in and
about the pelvis. Brief ease histories of instances coming under obsexwa-

lion have been given.
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For the gynecologist to treat successfully the wide variety of lesions

which may be encountered, it is necessary for him to Imow well the anat-

omy of this region, especially its blood and nerve supply, and also to un-

derstand various pathologic processes which may surprise him.

REFERENCES

(1) Gutierrez, Sobert: J. A. M. A. 106t 3, 183, 1936. (2) Thomas and Barton:
J. A. M. A. 106: 197, 1936. (3) Franlc, Ji. T.: J, Mt. Sinai Hosp. 1: 1, 1934.

(4) Ewing, J.: Neoplastic Diseases, 1929, p. 319. (5) Deupert: Arch. f. klin.

Chir. 82: 803, 1907. (6) Stout, A. P.: A. J. Cancer 25: 1, 1935. (7) Franlc,

B. T.: Am. J. Obst. & Gynec. 27: 593, 1934. (8) Mahrey, E. E.: Am. .T. Cancer

25: 501, 1935.

179 Allyn Street

DISCUSSION

DE. I. C. RUBIN, New York, N. Y.—Among 5,600 cases admitted to the Gjtic-

cological Service of the Mount Sinai Hospital for a period of eight years there were

4 that could come under this grouping of retroperitoneal pelvic tumors. Two were

referred to by Miller, and reported by Frank, a Ijunphangioma and a schwannoma.

The incidence was about one in 1,400 cases.

Hiac lymphadenitis is not, properly speaking, a retroperitoneal tumor. This

tj’pe of pelvic mass occurs perhaps a little more frequently than is commonly ap-

preciated. Nor are sacral kidneys retroperitoneal tumors, in tlie strict patliologic

sense.

There is apparently a reason for the infrequency of pelvically placed retro-

peritoneal tumors. Retroperitoneal tumors, especially tlie solid variety, arise as a

rule from the three organs, namely, the pancreas, the kidneys, and the suprarenals.

In the female pelvis such tumors may also originate from the Wolffian and Gartner’s

ducts, or from components of the ovary.

One of the retroperitoneal cysts that we encountered was a tumor occupjdng the

entire abdomen and presenting a picture of a woman at term pregnancy. It was

possible to feel the lower pole of the tumor by bimanual examination. There was a

fluid wave in both flanks. An intravenous urograph failed to give us any aid be-

cause of lack of concentration of the dye. By transuterine pneumoperitoneum, a huge

mass was demonstrated in the abdomen wliich was neither connected with the liver

nor the spleen, nor with the depth of the pelvis. Its fixation moreover gave us the

impression that we were dealing with a retroperitoneal cyst. At laparotomy the

tumor was found to arise from behind the posterior parietal peritoneum, to the right

of the ascending colon. It w-as shelled out readilj- as far as the junction of the

ureter to the pelvis of the right kidney which was found to be hydronephrotic. Ye

thought it might therefore be a cyst of the kidney, but when removed it was shown

to be a simple cyst with an endothelial lining, some smooth muscle strands and con-

nective tissue, in other words, a large retroperitoneal cyst which had nothing to do

with the kidney itself.

There is one kind of cyst that has not been emphasized by Dr. Miller and wliich

is more commonly encountered by gj-nccologists. In this type the lower pole

reaches almost to the level of the perineum, and we all know how difficult it is to

shell it out from its deepest portion. Occasionally it is necessary to marsupializc it

in order not to make the operation too extensive.

The tumors that I have just referred to as being supposedly of inflammatory na-

ture, the tumors that give rise to pelvic tcnesniu.s, and which lead you down info

the obturator fascia, are properly classified, I think, as retroperitoneal tumors be-
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cause they most likely arise from the rests of the Wolffian and Gartner’s ducts,

wliich are commonly met with in that area. They are ordinarily regarded as intra-

ligamentous cysts but may properly be called retroperitoneal cysts.

DR. ALEXANDER M, CAMPBELL, Grand Rapids, Mich.—I wish to report an

unusual case of a woman who was referred to us recently with the diagnosis, by her

family physician, of ovarian cyst. The abdomen was almost the size that one would

find in a full-term pi'egnaney. The onlj- disturbance from which she suffered was

shortness of breath.

A pelvic examination revealed a normal uterus and normal ovaries. On an ex-

ploratory operation we discovered an enormous retroperitoneal cyst which u'as ap-

proached by opening the gastrocolic omentum and stitching the posterior peritoneum

to the parietal peritoneum and leaving a large circular opening exposed for a week.

This opening was packed with gauze and on tlie eighth day the cyst was evacuated

and five quarts of a chocolate fluid were taken from this cyst. The fluid had di-

gestive qualities. A portion of the capsule of the tumor was removed for pathologic

examination and the cyst showed no epithelial lining. It was undoubtedly an inflam-

matory cyst of the pancreas. The cyst cavity was packed with iodoform gauze

and it is gradually closing.

RADIUM IRRADIATION FOR BENIGN HEMORRHAGE
With a Two to Twenty-Year Review of 1437 Cases

Charles C. Norris, M.D., and Charles A, Behney, M.D.,

Philadelphlv, Pa,

(From the Department of Ohstetrics and Gynecology, University

of Pennsylvania)

Radium irradiation is now generally accepted as the method of

choice in the treatment of certain types of uterine hemorrhage of

benign origin. The chief disadvantage of the treatment is that its suc-

cess is dependent largelj', if not entirely, upon the inhibiting or destruc-

tive action of the irradiation upon the ovarian endocrine system. This

destructive action is one that should definitely be considered in evalu-

ating this metliod of treatment. Many surgeons are prone to base the

success or failure of the treatment solely by the effect it has on the

hemori'liage.

The following report is the result of a study made of all patients

with benign uterine hemorrhage treated with intrauterine radium irra-

diation in the Gynecologic Division of the Hospital of the University

of Pennsylvania from 1916 to 1935 inclusive. In addition to the reports

of the routine follow-up, and with a view to bringing the records up to

date and determining, as far as possible, the ultimate outcome of each

ease, a questionnaire -was sent to each patient. Those cases residing in

or near Philadelphia were requested to return for examination and per-

sonal interviews. In all, 1,437 patients treated by radium irradiation for

benign hemorrhage were studied: including 750 cases of functional
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hemorrhage and 687 cases of myomas. Of these, 1,006 patients have

been followed for two jmars or more (521 functional hemorrhage and

485 myoma uteri). Records of 184 of the myoma cases and of 116 cases

of functional hemorrhage are available for follow-up study, for periods

covering from ten to twenty years. Many patients were examined and

questioned personally. As regards the development of menopausal

symptoms induced by the irradiation, the patient’s own statement has

been the criterion upon which the statistical study is established. The

fact that our personal opinion, based upon answers received at inter-

view with patients, does not always accord with the patient’s view,

has not been considered in deciding this point. Thus some patients

stated that the menopausal symptoms were severe, whereas questioning

brought out the fact that they were probably mild and caused but

little discomfort; in other instances, it appeared that the menopause

developed in a normal manner. It is obvious, therefore, that it is diffi-

cult to determine this accurately since the pain and discomfort thresholds

vary so markedly in different patients. In passing, it may be stated

that the group interview'ed personally yielded decidedly better results

in this respect than did the answers secured from the questionnaires.

Although the severity and duration of tlie menopausal symptoms that

may develop after irradiation are of importance in evaluating the re-

sults of the treatment, this is, as previously stated, a difficult point to

determine wdth accuracy, particularly when dealing with answers to

questionnaires. For this reason, this feature is not stressed in the

following report; it has been dealt with in detail in the study by

Keene and Payne* published in 1933. No result has, however, been

classed as satisfactory in -which the patient stated that the menopause

wms so severe that it incapacitated her or in wdiich the pathologic bleed-

ing was not relieved permanently.

The results secured in the myoma and in the functional hemorrhage

cases have been separated. A special effort has been made to analj’^ze

such late results and complications as might develop ten or more yearn

after irradiation, as well as the effect of the treatment upon fertility

and subsequent pi-egnancy.

As a routine measure a preliminary diagnostic curettage "was per-

formed in each ease. No case of carcinoma has ever been overlooked,

w'ith possibly one exception. This "nms a case in wdiich a histologic

diagnosis of hyperplasia was made; seven and one-half months later a

second curettage wms performed and carcinoma was diagnosed. Hys-

terectomy -was performed and a carcinoma measuring 1 by 0.5 by 0.5 cm.

wms found in one cornu.

Indications.—In the John Goodrich Clark Clinic the indications foi

radium irradiation in the class of cases under discussion have change

but little since 1916, although dosage and filtrations have undergone

•Kccnc, Floyd E., and Payne, Franklin !»..• Surs. Gynec. Obst. nc: 322, 1333.
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modifications. Our indications for radium therapy for benign hemor-

rhage are: patients suffering from pathologic bleeding in whom more

conservative measures have failed, who are at or near the menopause

and in whom other pelvic complications are absent; in the myoma group,

patients having tumors not larger than a four months’ pregnancy.

Numerous patients not entirely ideal have also been treated by irradia-

tion, the associated conditions being such as to make hysterectomj^ un-

duly hazardous or undesirable.

Contraindications.—The eontraindieations to irradiation are:

1. Wlien doubt exists as to the accuracy of tlie diagnosis.

2. The presence of intraperitoneal lesions other than tiiose responsible for tlie

bleeding and Tvliich require surgical intervention.

3. Rapid growth in the case of a supposed uterine myoma.

4. Associated fundal carcinoma,

5. Pressure symptoms,

6. Softening or other evidence of degeneration,

7. Inflammatory lesions within the pelvis, especially those of the adnexa,

S. The presence of neoplasms larger than a four months’ pregnancy.

9. Submucous tumors, especially, if they are pedunculated.

10. Myomas in young women.

11. Anemia niarkedlj’’ out of proportion to the bleeding.

12. Obstructing tumors or malformations that prevent the proper application

of the radium.

13. Radiophobia.

14. The presence of cervical myomas.

15. Pregnancy.

IG. Highly nervous women.

17. Previous pelvic operations.

18. Painful myomas.

19. Myomas after the menopause.

Tliese indications and contraindications are not governed by a hard-

and-fast rule; for example, an associated eardiae lesion may make
irradiation of a myoma advisable which otherwise would be treated b.y

hysterectomyomectomy; or in an associated fundal carcinoma irradia-

tion maj'^ be the method of elioice because of extreme obesity or for other

special reasons.

In the analysis of the gi’oup of cases discussed in this paper it should

be remembered that there are included a large number of the patients

suffering from severe anemia, due either to functional hemorrhages or

to mjmmas, who have entered our clinic during the last twenty 3^ears.

Although we are aware that this type of case is not ideal for iiTadiation,

we have often been forced to resort to this method of treatment wiien

more conservative measures failed. In recent years, most of our patients

wlio were markedly anemic liave rceei%’ed preliminaiy blood transfu-

sions. Furthermore, the John Goodrich Clark Clinic was one of the

pioneers in the use of radium in Amei’ica, and therefoi’e dosage and
technic were not so well established in the earlier eases as they are at
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the present time. Many of these patients were treated before the subject

of endocrinology had been developed and could neither be studied nor

treated for hormonal imbalance. NeverthelesSj the series under discus-

sion embraces all patients treated during this more or less experimental

period.

A large proportion of our patients with functional bleeding had been

treated by medical measures without result. In the more recent groups

medical measures had been supplemented by endocrine therapy in a

number of cases. Curettage had been previously performed elsewhere

in a proportion of eases and in these ii’radiation was resorted to only

after failure of the more conservative measui’es.

From 1916 to 1931, the radium filtration was 1 mm. of brass or 0.5

mm. of platinum; from 1931 to 1935, 1 mm. of platinum -was employed.

An additional filter of 2 mm. of red rubber tubing has been used

routinely.

Optimum Dosage .—If a dosage large enough to destroy the ovarian

function is administered, complete cessation of bleeding can be secured

in practically all cases. As a result of such treatment, however, the

irradiation menopause is established. The severity and character of the

symptoms are the same as those of the menopause which follows a

bilateral oophorectomy. Loss of ovarian function causes varying degrees

of discomfort and is 'dependent upon many factors, the nervous stability

of the patient, her age, temperament, and many other conditions.

The menopause was one of the chief subjects discussed before the

Eighth Congress of the Association of Gynecologists and Obstetricians

of the French Language. At this meeting, Barrett and other members

of a committee reported that, among 1,000 women studied, S9.7 per cent

were able to carry on their usual occupations without interruption dur-

ing the menopause, and that 15.8 per cent were entirely free from un-

pleasant symptoms during this period.

The great majority of patients suffering from benign hemorrhage are

under foily-five yeai’s of age, and a considerable proportion are much

younger. In other words, a relatively large number of these patients

may be expected to undergo discomfort as a result of a castrating dose

of radium, and a definite percentage will suffer acutely for years. Fur-

thermore, some of these patients are in the childbearing age, and the

sterilization that results from irradiation is a factor to he taken into

serious consideration. This applies especially to those iiatients suffering

from functional hemorrhage, -who, considered as a group, are youngei

than those who suffer from myomas.

In contrast to the disadvantages just described must be mentioned

the efficacy of the treatment in arresting hemorrhage, its low attendant

mortality and morbidity, and the shortness of the period of conva-

lescence. The fact that surgery is by no means always the ideal mcthof

of treatment should also be taken into consideration. The point whie i
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we wisli to stress is tliat radium is a liiglily potent and, so far as ovarian

function is concerned, a destructive agent. In spite of this unfavorable

action, irradiation is the most satisfactory method of treatment at our

command at present in certain cases.

An important point to he borne in mind is that the selection of cases

for irradiation and the dosage should be carefully considered. Irre-

vocable damage may be done by ill-advised irradiation. The efficacy of

tlie remedy in stopping hemorrliage and the ease with whicli it may be

applied constitute definite hazards in this form of treatment, particu-

larly in patients in the childliearing period. As a result of these ob-

servations, efforts have been made to modify the dosage of radium so

that hemorrhage will be checked but without completely sacrificing the

ovarian function. Of course, it is obvious that a dosage of this size is

less certain and less permanent in its results, but is, we believe, the

method of choice. To determine the ideal dosage is by no means easy,

and it is only by a careful and unbiased analysis of the end-results in

groups of eases during the various decades that even an approximately

safe and effective dosage can be arrived at. It is our belief that in the

past, particularly in the earlier cases, too heavy irradiation has been

employed. This applies especially to the younger group of patients.

Table I shows the percentage of menopausal symptoms that developed

in 496 of the patients irradiated for functional hemorrhage, arranged

according to age.

TaBI.E I. PERCENT.S.GE OF PATIENTS EXHIBITING MENOPAUSAL SYMPTOMS AFTER
Ir.RADiATioN For. FUNCTIONAL Hemop.rhage (496 Cases)*

AGE IN
YEARS

patients irradlvted
NUMBER

.menopausal symptoms
PER CENT

Less than 20 15 33
20 to 30 74 24
30 to 40 137 67
40 to 50 229 68
Over 50 41 70

•Note low incidence of menopausal symptoms in patients less than thirty years
of age. Deanite information regarding menopausal symptoms was not available In
25 additional cases followed up.

Table II shows the percentage of menopausal symptoms that developed

in relation to age in 471 of the patients irradiated for uterine myomas.

Table II. Percentage of Patients Exhibiting Menopausal Symptoms After
Irradiation for Myomas (471 Cases)*

AGE in-

years
patients irradiated

nujiber
MENOPAUS.\L .symptoms

PER CENT

I^ess than 30 9 33
30 to 40 76 81
40 to 50 28S 57
Over 50 PS 55

‘Ueanite information regarding menopausal symptoms was not available in 14
additional cases followed up.
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Tables I, II, and III, indicate that among the patients under thirty

years of age, menopausal symptoms following irradiation were present

in about 30 per cent of cases. The relative infrequency of the meno-

pausal symptoms in these groups as compared with those made up of

Table III. Percentage of Patients Exhibiting Menopausal Symptoms After
Irradiation for Functional Hemorrhage and Myoma Uteri

AGE IN
YEARS

PATIENTS IRRADIATED
NUMBER

MENOPAUSAL SYMPTOMS
PER CENT

Less tlian 20 15 33
20 to 30 83 29
30 to 40 213 71
40 to 50 517 G2
Over 50 139 56

Total 9G7 59

older patients may perhaps be explained by the fact that the average

dosage was considerably smaller among the former and that the ovaries

of young women are probalily more resistant to the destructive action

of the rays than are those of the older patients, or they may recover

more easily from the effects of treatment.

Table IV shows the total number of patients who have become preg-

nant following irradiation, the total number of pregnancies, and tlie

condition of the fetuses at the tennination of pregnanc3^ The infre-

quency with which pregnancy occurred, and the high percentage of

nonviable fetuses in this series are worthy of note.

Table PY. Postirradiation Pregnancies in Entire Series

Wo
o

Total lOOG

o
a

<i a
Cu CL

20

w
w

o
Eh a
p̂

Cu

31
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ES
)-4 HH
J o

15

n 03
< w

Functional hemorriiage 521 IS* 28 12
Myoma uteri 485 2 3 3

13

*Two patients with questionable early pregnancies at last follow-up not included.

Table V is a detailed summary of the patients who have become preg-

nant following irradiation, as well as the number of stillbirths, mis-

carriages, and abortions.

In our series of cases, pregnancj'^ following irradiation has been of

infrequent occurrence, probably because relatively few of the patients

who were subjected to this form of treatment were in the childbearing

age. Furthennore, myomas were present in nearly half of the patients,

and since these neoplasms tend in themselves to produce sterility, this

is also a factor in preventing conception, as well as in producing abor-

tion if conception should take place. In the cases of functional hemor-

rhage, endocrine imbalance may explain the high proportions of slcri e

patients and the frequency of nonviable fetuses.



NORRIS-BEHNEY : RADIUM IRRADIATION FOB BENIGN HEMORRHAGE 667

As a result of his extensive clinical and experimental studies, Douglas

P, Murphj'^ reached the conclusion that preconception irradiation had

little if any effect upon subsequent pregnancies, except to cause sterility.

The number of patients in our series in whom pregnancy followed

irradiation is a small one, far too small to permit conclusions to be

drawn regarding the fate of the embryo.

Tablk V

delivery, the infant living two daj's

full-terra pregnancy; 1 miscarriage

A. Summary of Pregnancies Following Irradiation for Functional Hemorrhage

4 patients Each, 1 full-terra pregnancy

1 patient 2 full-term pregnancies

1 patient 1 full-term pregnane}*; 1 premature

1 patient 1 full-term pregnancy (toxemia)
;
1

1 patient 1 full-term pregnancy; 2 stillbirths

1 patient 1 stillbirth

1 patient 2 stillbirths

1 patient 7 months’ premature infant

1 patient' 1 miscarriage; again pregnant at time of last follow-up

1 patient 3 miscarriages

2 patients Each, 1 miscarriage

1 patient 1 induced abortion for therapeutic reasons

2 patients Each pregnant last follow-up

1 patient 1 jmssible miscarriage

1 patient 1 questionable pregnancy last follow-up

B. Summary of Pregnancies Following Irradiation for Myomas
1 patient 1 premature pregnancy, the infant li'ving

1 patient 2 full-term pregnancies

Table VI shows the proportion of menopausal symptoms following

irradiation and the satisfactory results secured in the functional hemor-

rliage cases.

Table VI. PaopoRTrox ok Mexopausal SYsrPxoirs axd SATJSFACTORy Results
Followixg Ibradiatiox IX A^vRIous Dosages kor FuxctioxjVl He.morrhage

RADIUM
dosage
jig. UR.

XUMBEP.
OF

PATIENTS

JIEXOPAUSAI,
symptoms
PER CEXT

XUilBER
OF

PATIEXTS

SATISFACTORY
RESULTS
PER CENT

500 or less 219 42 231
000-1000 lis 70 120

1200-1500 135 80 141
1500 and over 24 79 29 ,

Total 496* 61
1

521
1

*Dennite Information regarding- menopausal symptoms could not be obtained in
every case followed up, but was available in the vast majority.

Table VII. Proportiox of Mexopausal Symptoms axd Satisfactory Results
Followixg iRRiVniATiox ix Various Dosages for Myoma Uteri

RADIUJI
DOSAGE
MG. UR.

NUMBER
OF

PATIENTS

iIEXOPAUS,tL
SYilPTOMS
PER CEXT

NUMBER
OP

PATIEXTS
1

SATISFACTORY
RESULTS
PER CENT

500 or less 35 58 42 67
600-1000 123 55 125 so

1200-1500 271 59 275 84
1500 and over 42 57 43 81

Total 471* 5G
i

485 85

•Definite information regarding menopau-aal symptoms could not be obtained Inevery case follo^\-ed up.
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In connection with Table VIII, it wiU be noted that the menopausal

symptoms are materially less in patients who received a dosage of less

than 600 mg. hours, but the satisfactory results secured are correspond-

ingly diminished with the smaller dosage. The effect of irradiation in

dosages over 600 mg. hours was practically constant both in regard to

the percentage of menopausal symptoms produced and the satisfactory

results achieved.

Table vni. 'Proportion of Menopausal Symptojis and Satisfactory Results
Following Irradiation in Various Dosages for Entire Followed-up Series

RADIUM
DOSAGE
MG. HR.

NUMBER
OF

PATIENTS

MENOPAUSAL
SYMPTOMS
PER CENT

NUMBER
OF

PATIENTS

SATISFACTORY
RESULTS
PER CENT

500 or less 254 44 273 74
600-1000 241 62 245 85

1200-1500 406 05 416 89

1500 and over 66 62 72 83

Total 967* 59 1006 83

* Definite infonnation regarding: menopausal symptoms could not be obtained in

every case followed up.

Table IX shows the infrequency with which unfavorable complications

or recurrences were encountered in the 300 patients in this series ten

yeai-s or more after they had been irradiated.

Table IX. Recurrences or Cojiplications Occurring Ten Years or

More After Irradiation

NUMBER OF 1

PATIENTS RECURRENCES OF COMPLICATIONS

DIAGNOSIS FOLLOWED UP 10
YEARS OR MORE NUMBER PER CENT

Functional hemorrhage 116 5 4

Myoma uteri 184 4 2

Combined total ' 300 9 3 _

Table X summarizes briefly the results secured in those eases of

functional hemorrhage in which one irradiation failed to produce

satisfactory results, together witli the final outcome.

Table X. Unsatisfactory Results Following One Irradiation for FoNCTioNAii

Hemorrhage; Subsequent Treatment; Final Result

INITIAL TREATMENT
UNSATISFACTORY

RESULT
NUMBER OF
PATIENTS

SUBSEQUENT
TREATMENT

FINAL RESULT
SATISFACTORY
NUMBER OP
PATIENTS

49 Eoirradiation 49

17 Hysterectomy 14

5 Pelvic surgerj' 5

12 Hormone therapy 12

3 Not stated O

6 No treatment 0

Total 92 83
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Tnlile XI sliows the final outcome among the cases of uterine myoma

in which one irradiation failed to secure satisfactory results.

Table XI. Unsatisfactory Kesults Following One Irradiation for Myoma
Uteri; Subsequent Treatjient; Final Result

INITIAL treatment
unsatisfactory

RESULT
NUMBER OF
PATIENTS

SUBSEQUENT
TREATMENT

FINAL RESULT
SATISFACTORY
NU.MBER OF
PATIENTS

37 Reirracliation 37

31 Hysterectomy 30

3 Myomectomy 2

1 Ooiihorectomy 0

1 Exploratory 0

3 No treatment 0

Total 74 69

Table XII. Pelvic Carcinoma Developing in Patients After Irradiation for
Functional HemorriIxVge and jMyoma Uteri

PATIENTS PELVIC
DIAGNOSIS IRRADIATED CARCINOJIA

NUMBER NUSIBER

Functional liemorrhage 521 4
Myoma uteri 485 7

Total 3000 11

Extrapelvic carcinoma developed in 5 additional patients

Table XIII. Operative Mortality—Entire Series

NUMBER OF NUMBER OF MORTALITY
DIAGNOSIS PATIENTS DEATHS PER CENT

Functional hemorrhage 750 1* 0.13

Myoma uteri 0S7 3t 0.4

Total 3437 4 0.278

Causes of Death: *Viiiccnt^s Angina seven clays after Irradiation.

tl. Pncuntococcic Meningitis on the third day. Tliis patient had an ulcer of the
nasal septum on admission. 2, Cerebral hcmoi-rliagc on the Bftli day. 3. Intestinal
Obstruction on tlie tenth day.

CONCLUSIONS

1. To secure good results from irradiation, the cases must be care-

fully selected; this requires not only correct judgment, but diagnostic

and histologic skill.

2. Tlic destructive effects of irradiation, while being the direct means

by which the hemorrhage is cheeked, also constitute a definite draw-

back to this form of treatment.

3. In a study of 1,437 cases of benign hemorrhage treated by means

of intrauterine I'adium irradiation, 750 were eases of functional liemor-

rhage, and 687 of myomas. One lliousand and six patients of the
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entire series were followed np for two years or more, and 300 of these

patients have been observed over a period varying from ten to twentj^

years.

4. Menopausal symptoms occurred in 59 per cent of 967 reported

cases of functional hemorrhage and myomas.

5. Satisfactory results were secured in 83 per cent of the group of

cases.

6. The myoma cases yielded about the same proportion of satisfactory

results as did the functional hemorrhage cases.

7. Three per cent developed relapses or complications requiring treat-

ment ten or more years after irradiation.

8. The pro]Dortion of eases in the followed-up group in whicli car-

cinoma of the genital tract developed after irradiation Avas 1.09 per cent.

9. The mortality in the entire group Avas 4 patients or 0.278 per cent.

133 South Thirta'-Sixth Street

DISCUSSION

DR. JAMES E. KING, Bufpaim, N. Y.—In tins series presented I am sure that

manyAA'ill feel that OA’arian function has been destroyed too often. I believe it is a

mistake to induce the menopausal sjTnptoms in women under forty. I have always

found it far simpler to explain to a young Avoman why her abnormal bleeding re-

turns than to console her after the induction of a premature menopause.

My own practice has been to use small doses of radium in women under forty,

and the larger doses in Avomen past forty-five. In the former one can only regard

the treatment as palliatiA-e and in about 30 per cent of these cases subsequent treat-

ment AAdll be required.

Prom 1922 to 1936, a fourteen-year period, 1 personally irradiated 226 fibroids.

Approximately 70 per cent of these Avere associated A\-ith hyperplasia.- In the re-

maining 30 per cent, the scrapings AA'cre reported as premenstrual SAvelling or in the

absence of tissue they AA-ere regarded as an atrophic endometrium. There is little

definite knoAA-ledge as yet to justify a diagnosis of “endocrine bleeding.”

During the past three years in three of my patients irradiated for benign bleeding

a subsequent pregnancy required cesarean section for dystocia due to the failure of

the loAver uterine segment to dilate. In one case the uterus Avas removed and the

pathologist reported tlie condition as being due to cicatricial tissue. PolloAA'ing tliesc

cases the radium Avas packed high into the fundus.

I huA-e a few slides shoAving the re.sults of irradiating 114 fibroids in the fiA’C-year

period from 1927 to 1931. It AA'as possible to folloAv 104 of these cases. Of these

104 cases, 85, or 81 per cent, AA-ere “cured” either by a correction of tlie abnormal

bleeding or in the older patients by the production of the menopause. Four of these

104 patients have had labors at term. Fourteen of the 104 AA-ere subsequently ad-

vised to liaA-e an operation. Ten hy.sterectomies AA-ere done, one largo submucous

polj-p was removed and three refused surgery.

Hyperplasia AA-as found in 71 per cent of tlic 114 cases. This large percentage

stronglj' suggests a definite relationship betAA-een fibroids and endometrial hyper-

plasia, and very possibly the same ctiologic factor is concerned in the production

of both.
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DE. rEAjiSrK A. PEMBEETOiST, Boston, AIass.—^We have treated only 90 fibroids

with radium because my former chief, Dr. Graves, thought that operation was better

on the whole than radium. I am going to confine my discussion to cases of functional

bleeding.

We have treated 762 patients and have been able to follow 425, or 83 per cent,

two or more years. We have divided them into two groups. In one we did not want

to cause change of life, while in the other group we did wish to. In the first group

are 131 patients, 14 per cent of whom are under twenty years of age, 31 per cent

between twenty and twenty-nine, 50 per cent between thirty and thirty-nine. In the

group where we wanted to cause change of life there were no patients under twenty,

only one up to thirty, 18 per cent between thirty and thirty-nine, and the great

majority over forty.

Among the 131 patients in whom we did not want to cause change of life, 86 were

regarded as cured, 8 were relieved to the extent that their profuse flowing stopped,

but they had irregular periods, and 8 required another radium treatment. In this

group of cases we used from 200 to 500 mg. hours, rarely more than 400 mg. hours.

Four, all thirty years old or over, we count as failures because we caused amenorrhea.

Seventy-eight per cent of this group gave satisfactory results, which is about the

same as Behney’s. In 13 patients we had to use secondary treatment as follows:

hysterectomy, 6; radium to cause the menopause, 6; and x-ra}^ treatment, 1. The

other 12 out of the total went elsewhere for further treatment.

The second group consisted of 294 patients. One (0.3 per cent) was under thirty

years of age and only 56 (18.7 per cent) were under forty. The results were satis-

factory in 283 (96 per cent). The dosage varied from 800 to 1,600 mg. hours with a

few of 2,400. Secondary treatment was required in the other 11 and consisted of

hysterectomy in 8 and more radiation in 3.

In the first group of 131 cases there were 35 pregnancies among 24 patients.

The.se occurred in patients who had normal periods following only one radium

treatment. They had 20 normal babies, 7 stillbirths, and 9 miscarriages, which I

think again agrees approximately with Behney’s figures.

We follow the same indications for treatment that Behney uses. As regards the

symptoms of menopause, wo feel that they are about the same as those following op-

eration. Thej' are more likely to bo severe in nervous and highly strung women, and

therefore we operate on such patients and conserve an ovarj\ These represent,

however, a small percentage of all cases.

There wore 4 patients out of 425 who developed intrapelvic tumors after treatment.

One was a twenty-six-ycar-old woman who was admitted to another hospital six years

later for an inoperable pelvic tumor, the character of which was not determined. The
second was a thirty-six-ycar-old woman. She was discovered by a suiwcy of the death

records at the State House to have died, six years after our treatment, of cancer

of the cervix. It is very possible that she had cervical cancer at the time we treated

her, but it was so small that we mis.sed it. The third patient was found to have a

cancer of the endometrium eleven years after our treatment, and the fourth, a forty-

six-year-old woman, died of general abdominal carcinomatosis, probably originating

in the ovary, fifteen years after our treatment. We do not feel re.sponsible for any
of these except pos.sibly the second one.

DR. WALTER T. DANNREUTHER, New Yokk, N. Y.—I can refer only to a

modest series of 183 patients treated personally during a thirteen-year period. In
the main, the results in this small group do not differ materially from tho.se re-

ported by Behney. He has truly stated that the cases inu.st be carefully selected, and
has outlined the contraindications for radium therapy, which conform with the pre-

vailing opinion of most gynecologists.
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It would also be of interest to know the number of patients in whom menstruation

was reestablished after the irradiation. The preservation of the menstrual function,

together with 31 pregnancies eventuating in 15 living children, would seem to cast

some doubt on the statement that ‘ ‘ the success of the treatment is dependent largely,

if not entirely, on the inhibiting or destructive action of the irradiation on the

ovarian endocrine system.’’ The contraction of tibromyomas and the fibrosis of the

myometrium following irradiation, with the continuation of menstruation in so many

cases, can justly be regarded as additional evidence that there is at least some

local effect on the uterus which contributes to the arrest of the normal bleeding.

The inclusion of 15 patients less than twenty-one years of age is somewhat sur-

prising, as the treatment of the bleeding of puberty or adolescence can nearly always

be satisfactorily controlled by other methods.

My experience has been that alDout 18 per cent of white patients with fibroids re-

quiring treatment are suitable candidates for radium therapy; that the menstrual

function will be preserved in 78 per cent of cases when the dose is 750 mg. hours or

less; and that in 13 per cent of cases it has a depressing effect on sexual inclina-

tions. There have been 0 pregnancies in 4 of my 183 patients, resulting in 4 living

children. There has been no mo^talitJ^

DR. EARDLEY HOLLAND, London, England.—Many of the climacteric cases

have leucorrhea after radiation, but we have been able to diminish the incidence of

this a great deal by careful secondary screenage of the platinum retainer wliich we

think has an atrophic effect on the endometrium.

An important question is whether radium in the uterus has any effect in increas-

ing the incidence of cancer of tlie body' of the uterus. There are some authors who

believe that. I do not believe that there is any' connection, but it must be definitely

settled one way' or the other.

It is also important to make a most careful investigation in every case of functional

hemorrhage. Every patient should have a complete blood examination, including coag-

ulation time, bleeding time, and metabolic rate. Otherwise we shall find ourselves pro-

ducing a menopause in patients who have nothing more than liy'pothy'roidisin. Years

ago I introduced radium into the uterus of a girl of twenty'-one because she had for-

merly had an attack of bleeding which finally' had been stopped. She was ultimately

cured of purpura by' splenectomy'.

Some patients are very' vague in reporting menstrual histories, and we found it

very difficult to get a good record of uterine hemorrhage. I have therefore devised

some graphic uterine hemorrhage charts which I have used for my students who find

them of enormous help. This is a chart I use in all cases where there is a history of

regular menstruation. It is divided into months and shows the day's up to 31. M
the patient has what we call spotting of blood, it is shown by a little spot; average

menstruation is shown by' one square; a show of blood is indicated by' a little streak,

excessive bleeding is shown by' two squares; flooding, by' three squares. Of course,

these do not pretend to be accurate measurements but it simply gives a graphic

history'.

For example, here is shown a patient ’s history' recorded in this way'. She was a

woman of fifty'-two with climacteric hemorrhage, who came to me having had normal

periods in November and in December, and then another so-called period three days

after that. She menstruated perfectly normally' for the next few months and then

her doctor brought her in again becau.se she had had a normal period, a prolonged

period, and then severe bleeding. Since her hemoglobin was only 20 per cent, she

was given a blood transfusion, a radium treatment, and Blaud’s pills. Her homo

globin went up to 80 per cent and .she is now perfectly well.
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May I suggest that if you take your liistories in this way you will have a graphic

account of the patient and your students will appreciate it immensely. Those of

you who are in the habit of giving hormone treatment will find it very useful for such

recording.

DE. NOEEIS (closing).—An endeavor has been made in this paper to point out

that irradiation is not an ideal treatment, although it is believed the best for certain

types of cases. Certainly the functional cases should, at least theoretically, be treated

along the lines of endocrine therapy. It is now routine with us to attempt con-

servative treatment, which includes endocrine therapy, in all women suffering from

functional uterine hemorrhage who are in the childbearing age. Irradiation is ad-

vised only after these methods have failed.

I had thought before our follow-up was completed that we would find results in

the myoma cases not as satisfactory as in a corresponding group of the functional

cases, but as a matter of fact all through this series it was about the same. I think

we irradiate perhaps one case in five %vhere a sj'mptom-producing myoma is present.

The condition of the postradiated endometrium is a subject which has interested

me very much. I have personally examined perhaps 50 uteri, in which there have

been irradiation six months or more previously", and have^yet to see a case where there

was any gross pathologic evidence of the treatment. I have sectioned most of these

uteri and in only one or two have I been able to see anything under the microscope

that indicated pre\’ious irradiation, other than senile changes which were general

throughout the endometrium. Theoretically I think there must be some scar tissue

due to irradiation, but it plays no part in the final result.

There are two prices which the woman who is subjected to irradiation instead of

operation pays. One of them is that a certain proportion will suffer from discharge

for about six weeks, sometimes for three months, and sometimes a little longer.

That is one minor drawback. The other is that the patient will have to return reg-

ularly for a follow-up for a prolonged period of time. This is particularly true in

the myoma group, where the tumor is .still pre.sent after treatment, and we do not

know exactly what may happen to it.

It is hard to determine the proportion of carcinoma which developed in this series,

and whether or not it is out of proportion to the normal carcinoma incidence. We
all feel, I think, that chronic irritation plays a part in the predisposition to car-

cinoma. After irradiation there is chronic irritation but for a relatively .short time

only. Another factor is that irradiation patients have a longer cancer age, since it

is probably the .sex age of the individual which is a predis])os'ng factor to cancer

rather than the actual age in years.

Perez and Arenas: Myiasis of the Vulva, Bol. Soc. de obst. y Ginec. (Buenos
Aires) 14: 849, 1935.

The authors report 2 cases of myiasis of the vulva. The rarity of finding the

larvae of the fly in this location they feel is due to the natural protection of these

parts. It is not rare to find myiasis of the auditory canal, nares, etc.

In both cases there was loc.alized swelling of the labia, and a canalization of the

skin, from openings of which from S to 10 larvae were extracted. The treatment
consisted in washing out the carities with chloroform water and applications of

thymol into the cavities. Both patients were cured in about ten days. The authors
find only 4 other cases reported in the literature.

AIauio a. Castali.0.



RELATION OP ENDOMETRIAL HYPERPLASIA TO
ADENOCARCINOMA OF THE UTERUS

Emil Novak, M.D., Baltimore, Md., and Enmei Yui, M.D.,

Shanghai, China*
(From the Gynecological Department of Johns HopMns Medical School)

I N THE overwlielming majority of eases, hyperplasia of the endome-

* trium is, from a pathologic standpoint, a frankly benign lesion. In

a smaU minority of cases, however, it presents proliferative features

which tax the judgment of the pathologist who is called upon to decide

whether or not thej’’ are indicative of malignancy. With most of these

borderline pictures, one who is familiar with the proliferative vagaries

of hyperplasia will usually, though not always, decide against actual

cancer; but the further question arises as to whether a lesion which can

present such cancer-like features may not at times step over the line

and give rise to genuine cancer—whether, in other words, it is not to

be looked upon as a precancerous lesion, in the usual sense of that

much-abused but not unuseful term, i.e., as indicating a lesion which

predisposes to cancer rather than one which represents a transition from

benign to cancerous disease.

It is wdth this general problem in mind that we have recently re-

studied all the cases of endometrial hyperplasia and of adenocarcinoma

of the uterine body which have passed through our laboratory during

the past eleven years. During this period, a total of 12,813 case speci-

mens has been reviewed. Among these we have encountered 804 cases

of endometrial hyiierplasia and 104 of corporeal adenocarcinoma. With

the hyperplasia cases we have been chiefly concenied in sifting out those

in which there has been evidence of unusual proliferative activity, pro-

ducing pictures which histologically would seem to constitute varying

degrees of approach to that of cancer itself. In the adenocarcinoma

group the natural plan of such a study as ours, and the one wiiich we

have followed, is to determine how frequently cancer has occurred m

uteri showing also hyperplasia, and how frequently the antecedence of

hyperplasia is indicated by previous histological studies or by the clin-

ical liistoiy.

Until recent years most authors have been inclined to deny to hjqier-

plasia any such predi.sposing influence in the development of cancer;

as, for example, manj’’ have ascribed to such lesions as leucoplakia o

the cervix, cervical irritation or ei’osion, Schimmelbusch’s disease of the

bi’east, or gastric ulcer, and cei’tainlj' far less than to leucoplakia o

»Di., Yui'.s part In this work was wade pos.sible by the Mary Putnam Jacob

Fellowship of the Women's Medical Association of New York City.
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the vulva. This was formerly the view held in our own laboratorj’’, as

expressed in the paper of Novak and Martzloff in 1924, and in several

other publications both before and after this. Similar opinions have

been expressed by numerous other writers (Schroder, Shaw, Cullen,

Burch). In the most recent paper on the subject, L. E. Burch states

that “I have never seen the two conditions associated together in the

same patient, nor have I ever seen hyperplasia as a forerunner to

cancer.”

A number of authors (l\Ieyer, Schroder, Tajdor) have reported cases

in which adenocarcinoma had developed in uteri which were the seat

of hyperplasia; and we had likewise occasionally observed this associa-

tion without attaching great significance to it. Both these lesions are

so common that it would seem strange if they did not occasionally co-

exist, and in the past we have felt that this factor of coincidence ex-

plained cases in which both lesions existed side by side, rather than any

more fundamental relationship between the two.

Tlie studies of ]\Iaek and others have seemed to indicate that the

clinical severity of the symptoms with hyperplasia parallels the degree

of proliferative activity. For example, the eases of “mild” hyperplasia

in his 200 series of cases were often cured by curettage alone, while in

the severe grades, recurrence of bleeding was the rule, with cure only

by the induction of the menopause by x-ray or radium. More impor-

tant, however, have been the occasional reports of eases in which areas

of unquG.stioned carcinoma have been found developing in a hyper-

plastic endometrium. In 1923 Meyer described two eases in whieh

islands of undoubted adenocarcinoma were found embedded in the

hyperplastic endometrium, much like implanted ova, and in one of

these a direct transition from the benign to the cancerous areas was

demonstrable.

This author has consistently expressed the viewpoint that all grada-

tions between frankly benign and obviously malignant lesions may be

seen, though, like all others, he empTiasizcs the fact that in the vast

majority of cases, hyperplasia presents no great difficulty of microscopic

diagnosis because of the complete absence of any suspicious hi-stologic

malignancy. In a small group of cases, however, the problem .is far

more difficult. Lesions closely simulating cancer, and yet proved by
their subsequent clinical course to be benign, may be encountered, and
so may actual cancer, on the basis of both histologic and clinical criteria.

Even expert iiathologists will disagree in the interpretation of a

certain .small proportion of eases; and a careful follow-up study of a

large number of borderline eases which have received only very con-

servative treatment, usually nothing more than curettage, is nece.ssary

to justify the histologic assumption of nonmalignancy. After all, it is

what happens to the patient who is untreated, or treated only by con-

servative measures not cajiablc of curing cancer, that determines



676 AMEEICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

whether or not a lesion is malignant. Viewed in this light malignanej'

is fundamentally a clinical and not a histologic attribute, although by

years of correlative study pathologists have leamed to recognize certain

histologic criteria as going hand-in-hand with clinical malignancy.

Only a few follow-up studies of these borderline lesions have been made. In

Meyer’s laboratory Hintze has studied 24 cases diagnosed, as benign, but presenting

such marked glandular and epithelial changes that they would certainly be interpreted

by many as indicative of cancer. Although the only operation carried out in these

cases was diagnostic curettage, not one of them subsequently developed cancer, a

flattering tribute to the diagnostic acumen characterizing tliis laboratory.

An excellent study of the relation of hyperplasia to adenocarcinoma was made

in 1932 by Taylor, whose material included 85 cases of hyperplasia, 50 of cervical

polyps, and 152 of adenocarcinoma. This author presented evidence, available

chiefly from the adenocarcinoma cases, that hj'perplasia may be a predisposing factor

in the later development of cancer.

Within recent years, we have been more and more impressed with

the fact that hyperplasia is not so devoid of harmful possibilities as we

once thought; or, to put it more aeeurately, that the proliferative forces

responsible for benign hyperplasia may predispose to the development

of cancer. The more and more frequent finding of borderline pictures;

the increasing observation of cases in which hyperplasia and adeno-

carcinoma coexist, with at times apparentlj’ gradual transition of one

into the other; the occasional occurrence of a history of functional meno-

pausal bleeding and hyperplasia in patients who later develop adeno-

carcinoma—all these must make us question the innocuousness of h.vper-

plasia. A further incentive for the present investigation of the sub-

ject is given by the recent studies ivhieh indicate that certain estrogenic

substances are carcinogenic, so that it would not be surprising, to say

tlie least, if a lesion Imowai to be due to an excessive and prolonged

estrin stimulation might predispose to cancer even more tlian merely

irritative lesions, to which such a predisposing role is rather generally

ascribed.

This is not the place to discuss the characteristics of benign hyper-

plasia, w'hich are familiar to all gynecologic pathologists. It should

be stressed, hoivover, that the histologic picture is not a constant one,

and that the same underlying process is eonceined whether the en-

dometrium presents the "Swiss-eheese” pattern, or a pattern scarcely

distinguishable from that of the normal-interval endometrium, or a

markedly proliferative pattern characterized by adenomatous activity

of the glands and stratification of the epithelium. The term hypei-

plasia, therefore, as we have many times stressed, is a rather loose an

not an altogether satisfactory one; but it is now so well establishe

that it would not be easy to dislodge it. The proper evaluation of the

histologic variations of hyperplasia can be made only if one bears m

minds that they represent merely the reaction of the endometrium o

varjung degrees of estrin stimulation, and that there is an insensi i c
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gradation from the normal proliferative or interval type of endome-

trium, to tile so-called mild hjTierplasia, then to the hyperplasia of

frank “ >Swiss-eheese ” pattern, and finally to the markedlj^ prolifera-

tive liyperplasia pictures which may even closely resemble cancer.

Tlie question tlien naturally suggests itself as to whether the next

step might not be into the domain of actual cancer. As already stated,

this possibility does not seem so remote in view of tlie newer work on

tlie relation of endocrines, and especially tlie estrogenic substances, to

cancer. The old dictum that a lesion is either cancer or not cancer

may still be time; but there are many histologic intergrades which

often make the decision difficult or impossible, though it cannot be

assumed that in such cases wc are actually witnessing a transition of

benign into malignant disease.

As has been stated, the histologic picture characterizing h3’'perplasia

of the endometrium, varied though it is, is hot in any wa.y suggestive

of malignancy except in a very small proportion of eases. On the other

hand, it is not so rare to find moderate degrees of proliferative over-

activitj’’, and it is possible, in the stud^"- of anj' large group, to demon-

strate a definite gradation of changes from the franklj’- benign to the

frankl.y malignant. Indeed, in one and the same uterus, as we shall

show, one ma^^ sec what is apparentlj’- a transition from a very benign

tj'pe of hyperplasia, to areas .which must be classed as borderline, and

then to what all pathologists would agree is actual cancer. This state-

ment cannot be made of cancer in most other regions, in which the

demarcation lietwcen the cancerous and noncancerous tissue is likely

to be quite sharp. Nor, it should be added, is it bj’- anj^ means true

of all eases of corporeal adenocarcinoma. Hence, the special interest

of lu'perplasia in relation to cancer, an interest doubled by its estro-

genic etiology, and b.y the newlj' demonstrated relations between estro-

genic and carcinogenic substances.

In the milder degrees of departure from the tj'pieal benign “Swiss-

checse” pattern so common in In^perplasia, one ma.y find onl.y an un-

usual degree of epithelial proliferative activity, evidenced b.y pseudo-

stratification or actual stratification, most frcquentlj* in the smaller

glands. The epithelial nuclei ma.v be lai’ger and maj* take a much
heavier stain than normal, while the glands themselves ma.v be closel.v

placed, so that the questionable area stands out quite .sharplj^ from
its surroundings. In other instances, it is the paler staining of the

questionable area which, as in man.y eases of actual c.ancer, sets it out

in relief to the surrounding tissue. Jlitotic activity, so characteristic

of h.vperplasia in general, is of little value in the differential diagnosis

botAveen this condition and adenocarcinoma. Occasionalh% as in Pia.

4, the epithelium of the glands ma.v exhibit what is apparentl.v a

defmitel.A' metaplastic cliange, so that it resembles quite pcrfeetlj- the
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Pig. 1. Fig. 2.
^

.

Pig. 1.— (Gyn. Path. No. 33193.) Showing mild proliferative activity in some of
the smaller glands. Avith no suggestion of malignancy. Patient, aged forty-five years,
had had persistent bleeding for four months.

Pig. 2.— (Gyn. Patii. No. 41075.) " Adenoma-like area in a case of benign hyper-
plasia. Patient, aged forty-one years, had had menorrliagia and metrorrhagia for

one >-ear.

Fig. 3. Fig. ‘i-

Fig. 3.— (Gyn. Path. No. 36587.) Markedly atypical gland pattern in
jj-is

plasia. Patient, aged fifty years, was curetted five and a half years ago, .

remained peifectly well with no other treatment.
etain-

Fig. 4.— (Gyn. Path. No. 34478.) Such an area a.s this, which by rl^iie.
ing and the unusual epithelial
might well lead to the suspicion of cancer,
that of the tube.

changes, stands out from the
The epithelium in many places ic.ci
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epitlielinm of the fallopian tube. The oeemTenee and significance of

this metaplasia have been discussed in a previous paper by one of us

(Novak).

In other eases, the glands themselves maj" sliow marked increase in

number, with almost no interglandular tissue, and perliaps with very

atypical convolutions and involutions. It is eas.y to see how such a

picture, coupled with sucli epithelial overactivity as lias been described

in the pi’eceding paragraiili, must make the pathologist pause, and how

one not familiar with the vagaries of hyperplasia might suspect adeno-

carcinoma. As a matter of fact, even expert pathologists will disagree

in the intci’iirctation of certain cases.

Since these jmrplexing problems most frequenthv arise in the diagnosis

of uterine scrapings obtained b.y diagnostic curettage, their momentous

bearing upon the patients’ welfare is obvious, with a therapeutic deci-

sion to be made between simple radiotherapy and radical operation.

No wonder, therefore, that in the occasional ease the decision will be

that of an eminent foreign gynecologist, also an excellent pathologist,

who, on examining such a doubtful section in our laboratory during a

recent visit, gave as his verdict, “Nieht Karzinom, aber besser heraus.
”

In only 13 of our patients during the reproductive epoch have we
encountered such noteworthy evidences of proliferative activity as to

raise the question of possible malignancy, though in all of these the

changes involved only localized areas. The examination of the his-

tologic context and the clinical histories of the patients made the ex-

clusion of cancer reasonably casj' and safe, and in no case was this

diagnosis belied by the subsequent history. It will be seen, therefore,

that in only a very small percentage of cases (1.3 per cent in our series)

does the common hyperplasia of the reproductive cjiocli resent pic-

tures which might lead to the suspicion of cancer. The vast majority of

eases are, from a histologic standjioint, very frankly benign.

Aside from such canccr-like areas as have been described, we have

been interested in a rather curious epithelial reaction which we have

noted in two of our eases. This is illustrated in Figs. 5 and 6. This

epithelial change, which is seen only in scattered areas, is characterized

by marked stratification, with often a syncytial merging of the cells

of either the surface or gland epithelium. The cells become large and
often develop vacuoles which may become so large that by compres.sion

of surrounding cells they produce a pseudoglandular picture. The
.syncytial sugge.stion is accentuated by the fact that the basement mem-
brane is blurred and appears at times to be completely lost. An inter-

esting feature is the infiltration with many eosinophilic leucocytes, wliile

mitosis may likewise be noted.

We have been all the more intcre.sted in this picture beeau.se of its

exact similarity with that recently produced experimentally by Sliglia-

vacca by injections of c.strin into rats which had been previously cas-
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trated. The effects produced upon the endometrium by employing tliis

technic were interpreted by Migliavacea as due, not alone to estrin, but

also to the prolan A normally found in castrated animals. In other

Pig. 5. Fig. 6.

Pig. 5.— (Gyn. Path. No. 41075.) An area of peculiar “syncytial” proliferation of

epithelium in the same case of hyperplasia from which Pig, 2 is taken.
Fig. G.— (Gyn. Path. 37089.) Another syncytium-like picture, with somewhat

higher power than that used in Pig. 5, from a patient of fifty-five years who had
had irregular bleeding for five months. Other parts of the section show typical

benign hyperplasia, and she has remained well after curettage five years • ago.

Fig. 7.—Syncytium-like epithelial proliferation produced by estrin

castrated rabbits (combined effect of estrin and Prolan A?). ( Migliavacea.

i

pare with Pigs. 5 and G.

words, he feels that these syncytium-like epithelial changes are to be

explained as due to the combined action of these two homone pnu'

ciples; and it is possible that the same explanation may apply lo ^
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closely similar changes seen in our two cases. We had never previously

observed such epithelial changes, and, so far as we Iniow, they have not

previously been noted in the human endometrium. Just why they

should have manifested themselves in these two cases we do not Imow,

as there seem to be no distinctive features in the histories of these two

patients.

Another interesting epithelial change whieh we have encountered in

six of our cases is the so-called squamous metaplasia. This is a rela-

tively infrequent finding, thougli it has been described by a number

of authors (Polano, Engelhoni, Novak). It may involve either the

surface epithelium or that of tlie glands, more commonly the latter.

I'iB". 8.— (Gyn. Patli. No. 83712.) Squamous jnctaplasia of surface epithelium In
a case of hyperplasia. Similar mctaplastlc changes were found In the gland epithe-
lium of the same case. P.atient aged twenty-eight ycar.s.

Moyer .states that most characteristically the squamous nests project

into the gland lumen in a glomerulus-like fashion. Tliis is weU illus-

trated in one of our cases (Fig. 8). Frequently, too, where the hj^per-

plastic endometrium invades the musculature, the mctaplastic changes
are quite striking in the invading glands, producing complex patterns
which may well lead to the suspicion of malignancy (Fig. 9).

There has been much discussion as to the mechanism of tliis squamous
“metapla.sia” since the first description of the condition by Huge and
Veit, as far back as 1SS2. It is .seen in most extensive degree in asso-
ciation with tlie form of endometrial cancer designated as adenocan-



682 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY

croid or adeiioacantlioma; and there has been considerable discussion

as to whether the cancer arises from a double matrix (“Doppeltumor”

Fig:. 9.— (Gyn. Path. No. 3215G.) Squamous cell metaplasia in the glands pene-
trating the uterine musculature, the mucosa generally showing frankly benign hyper-
plasia.

Fig. 10.—Extensive squamous metaplasia associated with adenocarcinoma, the inter

glandular squamous epithelium showing no histological evidence of niai b

or “Colli-sionstiimor”), or whether the squamous transformation is

later development in an adenocarcinoma. The latter viewpoint is t

one which seems to have achieved the widest acceptance. Usually 1 ic
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squamous epithelial groY^li is a benign concomitant of the malignant

eylindric-cell carcinoma, but it may at times assume malignant char-

acteristics of its own. The squamous epithelium probably arises from

undifferentiated cells beneath the ejdindi’ie epithelium, cells which, under

appropriate stimulation, may develop into squamous epithelium.

The most remarkable instance of this mctaplastie change which we

have observed is illustrated in Fig. 10, from a ease of adenocarcinoma.

In this section the squamous metaplastic areas have practically replaced

the stroma and in many places seem to be compressing the gland struc-

tures. In this unusual picture the intcrglandular squamous epithelium

shows no histologic evidence of malignancy, though it would seem that

its obviously active growth propensities would make the step toivard

actual cancer a rather short one.

A special word seems necessary as to the striking pseudomalignant

proliferative changes which one not infrequently sees in the polyps

which so often are seen in cases of hyperplasia. This applies more par-

ticularly to the multiple polyposis of marked hyperplasia rather than

to the single polyps of stationaiy hyperplasia pattern which may be

found even when the endometrium as a whole is of the normal function-

ing type. The latter represent one type of so-called localized hyperplasia,

corresponding to the localized areas of hyperplasia or “unripe endo-

metrium” whicli may lie found at various levels in the endometrium

proper.

In a paper published by Novak and Martzloff from this laboratory

some years ago (1924), attention was called to the fact that in polypoid

hyperplasia the glands in the polyps may be so closely packed, and

proliferative changes so marked, as to simulate adenocarcinoma very

closely. Indeed, if such changes Avere seen in the endometrium proper,

this diagnosis Avould no doubt be made by many pathologists; and j'ct

their significance in polyps is much le.ss. Actual carcinomatous changes

can of course occur in uterine jiolyps, but they are relatively rare. Of
the cases Avhich have been reported, some at least are cases of polypoid

carcinoma, for adenocarcinoma occasionally begins in jiist this polypoid

form. It is esjiceially this type in which, in a considerable number of

reported cases, comiilete removal has apparently been accomplished by

the curette, the microscopic examination of the uterus after removal

showing no evidence of cancer. The examination of the pedicle is of

great importance in deciding whether one is dealing with a polypoid

cancer oi- a benign polyp Avhich has undergone malignant change. The
lattei* assumption is .iustified if there is no trace of cancer in the pedicle.

While this ]>aper is ])rimarily concerned with the gradations of

epithelial i)roliferation seen in hyperjdasia and adenocarcinoma, it is

of interest to note that in an occasional instance it is the .stromal ele-

ments wliich appear to bear the brunt of the ])roliferativc forces at play

in hyperplasia, and that in its most exti’cme form apparently tend to
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the development of actual sarcoma of endometrial origin. The most

striking instance of this kind which we have observed occurred in a

patient of twenty-eight, who had had two eurettements for persistent

uterine bleeding, the scrapings showing typical hyperplasia, with also

areas of epidermization, as shown in Fig, 8. The endometrium in tlie

last curetting showed . rather striking stromal activity, with an unusual

number of mitoses and at least some nuclear hyperchromatosis. One

j'car later she died in another city, and autopsy tissue which was re-

ceived in our laboratory showed indubitable and extensive sarcoma of

the endometrium.

One of the most surprising developments of this study is tlie finding of

what is apparentlj’’ a perfectly typical and actively growing hyperplasia

in women often far beyond the menopause. The general vieiv has al-

ways been that hyperplasia is a disease of reproductive life, though it

may be observed for at least a short time after the actual cessation of

menstrual function, in conformit5'- with the existence of hyperestrinism

during the earlier phases of the menopause (Zondek). Without having

made any chronologic studies on this point, we ourselves have in past

years thought it unlikely that hyperplasia could persist for more than a

year or two after the cessation of menstruation, except in relatively rare

eases in which a granulosa-eell tumor of the ovary is present.

And 3’’et, in the stud^'- of this large material, we have found no less

than 40 eases in which typical Iij'^perplasia is found present in women

from one to twenty-four j’^ears after the last menstrual period. In 32

of these 40 eases in Avhich the data as to age are accurate, more than

one j^ar had elapsed since the menopause (two years in 4, three years m

2, four years in 2, 7 years in 4, eight jmars in 1, nine jmars in 2, ten

3’’ears in 2, fifteen j'-ears in 3, sixteen j^ars in 4, eighteen jmars in 1, nine-

teen 3’’ears in 2, twentj'' 3’'ears in 1, twent5'--two j^ears in 3, and twenty-

four years in 1). In the remaining 8 cases, the patients were within one

year of the menopause.

The histologic diagnosis in these cases we believe to be unimpeachable.

It Avas of course not made on the mere basis of such features as large,

cj'stic glands, as these are quite common in the senile cndometrinm.

But AAdien one finds the typical “swiss-cheese" pattern, ivith actne

epithelial gi’owth, and an abundance of dense stroma not distiiignishahle

from that of the reproductive phase, no other histologic diagnosis ns

possible. We are confident that if the age of the patient ivere not

knoAvn, such a picture as that represented in Fig. II, representing the

endometrium of a woman of seventy-five years, ivould at once be diag-

nosed by every pathologist as typical h.A'perplasia.

The fact that hyperplasia maj’’ thus be found in ivomcn long after the

menopause lessens the significance of this lesion in relation to granulosa

cell ovarian carcinoma of elderly women, in whom this ovarian tumoi,

as is Avell Icnown, rather characteristicallj’^ brings about an apparen
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reestablishment of menstrual bleeding. Examination of the uterine

mucosa in such cases usually reveals hyperplasia. Both the bleeding

and tlie hyperplasia are explainable as due to the estrin produced by the

ovarian tumor, so that it has commonly been accepted that the finding

of well-marked hyperplasia in postmenopausal women should make one

suspicious of granulosa-cell carcinoma. This is still true, but, unless one

can also palpate an ovarian tumor, one is certainly not justified in

assuming that a small nonpalpable granulosa-cell carcinoma probably

exists, as some of us formerly believed.

It has been quite clearly established, both in the human being and

in the experimental animal, that the immediate cause of hj’-perplasia is

an excessive stimulation with estrin, underlying which is an overactivity

of the follicle-ripening gonadotropic hormone of the anterior hypo-

physeal lobe. "What, then, is the source of the estrin in this late post-

FiE'. 11.— (Gyn. Patli. No. 41389.) Benien hyperplasia from a patient of seventy-
five yenr.s, twenty years after the menopause. Tliere liad been sudden profuse bleed-
ing beginning four days before admission.

menopausal or senile phase of life, long after cessation of ovarian secre-

tory activity? Tliat the ovaries have actually become funetionless re-

ceives histologic support in 19 of our cases in which they are available

for study. They present the tyiiieal senile structure, with no sign of

follicular activity and in some cases with practically complete disappear-

ance of all follicular structures. E.strin has been found in the urine of

Avomen long after the menopause, though no intensive studies on this

])oint appear to have been made. It is difficult to believe that the source

of the hormone can be the senile ovary, and it seems more likely that

some other structure, possibly the anterior pituitary lobe, may assume an

estrogenic function when the ovary steps out of this role. IVe expect to

he able, by hormone studies now being projected in our laboratorj*, to

throw some light on this question of e.slrin production in old women,
and ]icrhaps thus on the occasional occurrence of hyperplasia in post-

menopausal life.
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Frank has, in several publications, mentioned finding the estrogenic

factor in the urine of women after the menopause, although he does not

discuss the source of the hormone in these cases. Especially suggestive,

however, is the recent paper by Frank, Goldberger and Salmon, in which

report is made of the finding of the estrogenic factor in the urine of

surgically castrated women. Tliis would at once seem to indicate that

the ovaries are not the producing source, a view coinciding with our omi
impressions, based on the less decisive histologic studies we have been

able to make of the ovaries of women with postmenopausal hyperplasia.

In a recent study of 130 cases of postmenopausal bleeding, all in 'women over

forty-five -who had had complete amenorrhea for from one year to twenty-five years,

Breipolil reports the finding of a proliferative endometrium in 13, hj-perplasia in

lo (this including 2 in which there was a granulosal tumor of the ovary), secretory

endometrium in 3. In other words, in 31 of 130 bleeding cases, almost 25 per cent,

the endometrium exhibited e'^ddence of undoubted activity, though menstruation

had ceased long before., Nearly half of this group was made up of cases of hj-per-

plasia, which in one case' 'was observed as late as twenty-five years after the meno-

pause. As no studiea of the ovaries were made, his assumption of persisting ovarian

function in such cases' is not justified; and we believe this very improbable, on

the basis of our own histologic studies.

The few studies which have been made on the physiologic status of the

senile ovary are inconclusive and contradictory. It has generally been

accepted, as W. Waldeyef stated sixty-five years ago (1870), that com-

plete atroplty of the follicular structures occurs within a few years of

the menopause. In the case of experimental animals plij’^siologists have

been able by hypophyseal implants to reestablish ovarian function; but

there is much doubt whether in the human being such a result can be ac-

complished by any available metliod of administration of anterior pitui-

tary or anterior pituitary-like gonadotropliic principles. Only Westman

has reported the finding of corpora lutea in tiie ovaries of 2 postmeno-

pausal women who had received injections of pregnancy blood, but his

conclusions are not generallj’’ accepted by other workers (L. Waldejmr).

Tschertok and Penkow report negative results in 7 cases in whicli some-

what similar studies were made, lliough in these, pregnancy urine was

used for the preoperative injections.

It seems clear, neverthele.s’s, that after the menopause, the functional

activity of the ovary may persist for a time, especially so far as the pro-

duction of estrin is concerned. This is comparable to the prepubertal

development of follicles and production of estrin, followed later by

anovulatory and still later by ovulatory cycles, which so often char-

acterizes the inauguration of memstrual function at puberty. Just ho'iv

long after the menopause this estrin-producing capacity may persist,

Iiowever, is a problem which only future histologic and endoei-inologie

studies can settle.
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COEXISTENCE OF HYPERPLASIA AND ADENOCARCINOMA

The most provocative aspect of our study, however, lias emanated from

the examiiiatiou of 104 cases of actual adenocarcinoma, because in a sur-

prisingly large proiiortion the uninvolvcd endometrium shows definite

hyjierplasia, while in otlier eases there is a history of menopausal bleed-

ing stronglj" suggesting hyperplasia at that epoch, a suspicion which in

4 cases can be proved because the tissue from eurettings done at that

time has been available for study. Moreover, in 5 others there was a

histoiy of one or more curettements done elsewhere at about the meno-

pausal age, presumably for functional bleeding, though the slides could

not be secured. In 6 other patients there was a definite history of meno-

pausal flooding, though no operation had been done at that time.

lYhcn we use the term “hyperplasia” in connection with this group

of cases, it should be made plain that we do so in the very broad sense

in which it has come to be employed, i.c., as indicating the picture which

is considered to be due to excessive cstrin stimulation. As already stated,

the diagnosis of this condition in women of reproductive age is often

colored by the clinical history of bleeding, while the chief histologic

criterion available to us, aside from absence of secretory activit}’-, is a

varying degree of proliferative activity, whether it be an unusual de-

velopment of the epithelium of the smaller glands, abundance of stroma,

or cystic distention of .some of the glands, with po.ssibly a “Swis,s-ehee.se”

pattern. It is in this sense that we have used the term here, for the prob-

lem with which we are concerned is not so much the relation to cancer of

full-blown hyperplasia as of those jirolifci’ative conditions which may
be considered to be of estrogenic origin.

The typical mucosa of ivomen well beyond the menopause is thin and
atrophic, with fibrotic stroma, and with occasional and usually moder-

ately dilated glands. This, at any rate, is the kind of endometrium wc
expect to find after ablation of the ovaries in either the human being or

the lower animals. When an infection of such an endometrium occurs,

as in senile endometritis, the e.v.stie di.stcntion of glands is more jiro-

nounced, and the distended glands often contain cell-detritus or leuco-

cytes, instead of being empty or containing the clear albuminoid transu-

date which is so common in either the normal or the hyiierplastic en-

dometrium. In fact, it would seem logical to believe that this transudate,

if such it be, is evidence of increased hyperemia and ])ossibly of excessive

e.strin stimulation, a view .supported by the fact that when this al-

buminoid content is conspicuous in .senile endometria, one can usuallj'

find other evidences of proliferative activity, such as a thickened pro-

liArative type of gland epithelium in the smaller glands or a very active

looking stroma. To pul it another way, many of the various grades of

.‘;o-(‘alled senile endometrium .sliow evidence of a hang-over or persistence

of estrin activity.
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It is our impression that in the senile endometrium, as in that of tlie

reproductive epoch, one can distinguish all grades of estrin effect. At
one extreme is the very atrophic type in which the estrin effect is ap-

parently in com23lete abeyance, at the other the genuine hyperplasia of

hyperestrinism, with various intergrades between these two extremes.

This observation checks up with the reports Avhieh are now being made
in increasing numbers as to the finding of estrin in both the blood and
the urine of elderly women. The term “senile endometrium,” therefore,

is a chronologic rather than a histologic one, for it does not refer to

any one characteristic liistologic picture. Paradoxical as it may seem,

it win embrace even some eases of hyperplasia.

It need not be emphasized that difficulties of histologic evaluation are

at times encountered, especially if numerous cystic glands are observed,

so that a “Swiss-eheese” gland pattern may be simulated in an endo-

metrium which is not hyperplastic. Even in the hyperplasia of repro-

ductive life, it is quite common to find flattening of the epithelium of

the larger cystic glands, while on the other hand, one may see very active

epithelium in some of the cystic glands of the senile endometrium. In

either the senile or the hyperplastic endometrium, the gland lumina are

either empty or they contain an eosin-staining albuminoid fluid, the sig-

nificance of which no one knows, but which is quite certainly not a re-

tention product, for it is often found in endometria which show no gland

distention whatsoever.

WKen, therefore, evidence of such proliferative activity has been pro-

nounced, we have included the cases in this group of hyperplasia coexist-

ing with carcinoma, though in the great majority the endometrial pat-

tern was of the “Swiss-cheese” type characterizing the franlf variety of

hyperplasia. In all such interpretations, as in the diagnosis of hyper-

plasia in cases of fimetional bleeding, we are faced wth the difficulty

of tiying to interpret physiologic abnormality on the basis of histologic

change, but we believe our criteria have been those commonly accepted.

Not only do adenocarcinoma and hyperplasia frequently coexist, but

in many instances one can see in one and the same case, and perhaps in

one and the same section, all grades of transition from frankly benign, to

borderline, to obviously malignant histological pictures. Altogether we

have studied 104 cases of corporeal adenocarcinoma, and in fully 25 of

these (24.03 per cent), we have found a coexisting hyperplasia of the

endometrium. The significance of this figure is increased when we bear

in mind that in 40 of our cases, sections through noncancerous mucosa

were not available for study. Of tlie 64 cases in which both cancerous

and noncancerous mucosa were available for study, fully 39.06 per cent

showed hyperplasia, an incidence wdiich to us was most astonishing- In

case after ease we find pictures like those showm in Figs. 12, 13, 14, and

15, showing the twm le.sions side by side. In some, like Pig. 12, one

can trace the transition by definite gradations from benign hyperplasia,
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to a proliferative borderline stage, merging almost insensibly into out-

and-out cancer. It is therefore in these cases of postmenopausal hyper-

plasia ratlier tlian in those far more commonly seen in the reproductive

epoch that some sort of relationship to cancer seems clearly established.

Fig-. 12.—Benign hyperplasi.a on the left, passing on to markedly proliferative
pattern on the right, beyond which (though not shown in the picture) was a definite
adenocarcinoma.

Fig. i:!.— (Cyn. I’ath. No. Typical benign hyperpla.':i.a below, adjoining oriual-
ly typical adenocarcinoma above. Patient aged fifty-nine year.®.

It is of interest to compare tlic incidence of liyperplasia in noi-raal

vomon well beyond tlie menopau.se with hyperplasia in the women with
adenocarcinoma in the .same age group. Tlie age of fifty-five years was
arbitrarily .selected as the basis for this comparison. Of 804 cases of
hyperplasia with accurate data as to the age, 40 occurred in women
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beyond fifty-five, an incidence of 4.8 per cent. On the other liand, 61 of

our 104 adenocarcinoma patients were beyond fifty-five, and 13 of these

showed an associated hyperplasia, an incidence of 21.3 per cent. It is

probable that this figure would be much higher were noncanceroiis en-

dometrium available for studj'- in all of our eases. In 40 of our cases,

as already stated, there was no such tissue for study. Even when it was,

it was usually only the endometrium immediately adjoining the cancer

area.

The suggestion arising from the above comparison would be that there

must be some relationship between this disproportionally high incidence

of hyperplasia in the cancer cases and the development of cancer. What
this relationship is no one can sa}’' in the present state of our laiowledge,

Piff. 14. Piff. 15.

Fiff. 14.— (Gyn. Path. No. 3G910.) Coexisting liyperplasia (at bottom) and adeno-
carcinoma, in patient of flfty-nine years.

Fig. 15.— (Gyn. Path. No. 38C89.) Below and to loft is seen a typical hyperplasia
pattern, while above and to the right is seen adenocarcinoma. Patient aged sixty-two
years.

though various possibilities can be thought of. Does a hyperplasia per-

sisting after the menopause predi.spo.se to the development of cancer?

This would seem to be the case, and, since the only knotvn cause

of hyperplasia is a persisting hyperestrinism, the natural as,sump-

tion would be that it is this factor of alinormally long-continued sub-

jection of the endometrium to estrin stimulation which is tlie important

predisposing influence. Crossen and Hobbs have recently reported a

statistical study of the menopausal ages of women with adenocarcinoma,

indicating a high incidence of late menopause in such cases. It seems

likely that hyperplasia and its causative hypere.strinism must have been

factors in the delayed menopause.
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We feel quite conservative in using the term, “predisposing,” as re-

gards the relation of hyperplasia to adenocarcinoma, for tliere arc many

vvho now look upon estrogenic substances as actuall3' carcinogenic. The

studies of Laeassagne, Ovcrholser and Allen, Hofbauer, Cori, and others,

all revolve aliout this concept. We shall not review the evidence along

this line, for this constitutes a stoiy in itself; but a few especially perti-

nent ob-servations may be noted. Laeassagne was able to produce mam-

mary cancer by theelin injections in male rats of a species in which the

males are relatively immune to spontaneous mammary cancer. On the

other hand, Cori’s experiments have shown that the very early castra-

tion of mice, of a strain with notoriouslj' high cancer incidence, confers

immunity' to cancer. Large amounts of estrin have been found in the

blood of both male and female cancer patients (Dingemanse, Freud, de

Jongh and Laqueur), while the follicle-stimulating principle of the

anterior hypopln'sis has been found in the urine of 81.8 per cent of

women suffering with various forms of genital cancer (Zondek). Sehon

has not onlj’ confirmed the finding of estrin in women with genital

cancer, but .she has found that the hormone disappears from the urine

after complete removal of the cancer, to reapiiear again if recurrence of

the tumor takes place. At times, however, estrin is not found with

even extensive cancer.

This question is fascinatingly bound up with the newer investigations

as to the ehemistiy of the sex hormonc.s, and as to the elo.se chemical

kinshij) of the latter with certain well-known nonhormonal substances

which are Iniown to be carcinogenic as well as estrogenic. To this group

belong certain sterol derivatives, tar, the bile-acids, and certain vitamins.

Some of this newer work lias been discussed in a recent paper ly Novak;
it has been much more full.v reviewed in a recent publication bj'’ Leo
Loch. The latter states, as regards the above-mentioned experiments

with mammaiy cancer, that “it ma,v be regarded as established that

estrogenic substances, as a rule acting in as.sociation with hereditaiy

factors, ma.v be strongl.v carcinogenic; but such carcinogenic action is

restricted to the ti.s.sues of the mammaiy gland Avith which t.hc.y combine
and in Avhich, under normal eondition.s, thc.v induce growth processes.”

I'lspccially pertinent to our present problem is the fact, as emphasized
by IjocI), that the cancer produced b.v estrogenic substances, as well as

that produced b.v the tar hydrocarbons, is preceded b.v a preparatory
stage, be.vond which cancer follows even though the carcinogenic factor

(eases to oiieratc. The clianges ]>roduccd are gradual. In the case of
the tar li.vdroearbons, and pre.sumabl.v also with the estrogenic hormonc.s,

there is a eajtacily “to induce the transformation of normal into cancer
tissues at any ])oint in which thc.v come into long-continued contact
witii tissues, whether they are of epithelial or of connective ti.ssue origin,

provided they still possess: the potentialit.v to grow and proliferate.”
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Here, then, on the basis of sound experimental work, we apparently
have an explanation, not only of the carcinogenic possibilities of the

hyperestrinism which underlies the occurrence of hyperplasia,, but also

of the frequency with which one encounters gradations of proliferative

activity which represent, as it were, stepping-stones to cancer. It thus

seems not inappropriate, in so far as the endometrium is concerned, to

speak of actual transitions to cancer, a phrase ordinarily, shunned by
general pathologists, and perhaps quite properly so as regards cancer in

general.

Another hypothesis which suggests itself in explanation of the fre-

quent finding of hyperplasia in cancer long after the menopause is that

perhaps the carcinoma itself acts as the estrogenic factor and is thus

responsible for the production of the hyperplasia pattern in the endo-

metrium. This explanation seems less tenable than the one already dis-

cussed, cliiefly because of the not rare finding of hyperplasia in post-

menopausal women who do not have cancer. While certain carcinogenic

substances are also estrogenic, there is no evidence that cancer itself is.

It is possible that both the hyperplasia and the carcinoma may be due

to an increased or perverted function of some endocrine organ, whetlier

this be the pituitary or some other gland, which is responsible for the

production of estrin in old women; thougli this explanation is also en-

tirely hj’-pothetical. An abundance of experimental work, some of which

has already been quoted, indicates that prolonged and excessive estrin

stimulation may predispose to or induce cancer, so that this order of

events, rather than the reverse, would seem likely as regards the rela-

tion of hyperplasia and cancer. Finally, although there is no direct

evidence on this point, one must at least think of the possibility that an

estrogenic effect in old women may be of chemical rather than purely

hormonal nature, possibly as a result of some metabolic change involving

the sterol substances which have been shown to be estrogenic.

SUMMARY

The evidence presented in this paper points to a relationship of some

sort between hjqierplasia of the endometrium and corporeal adenocar-

cinoma. The material studied includes 804 cases of hyperplasia and 104

of adenocarcinoma, encountered in a review of 12,813 cases passing

through our laboratory during an eleven-^mar period (Jan. 1, 1925, to

Jan. 1, 1936). While in the overwhelming majority of cases hyper-

plasia is a veiy frankly benign lesion, a small minority (14 of our 804)

reveals evidences of marked proliferative tendencies which may even

simulate cancer.

The histologic characteristics of benign hyperplasia present^ degi’ecs

and variations which are discussed in the paper, as are the proliferative

and pseudomalignant pictures at times encountered (stratification,

adenomatous proliferation, marked atypicalness of glands, syncytium-
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like epithelial proliferation, squamous metaplasia of gland or surface

epithelium, etc.). Atypical gland proliferations, simulating adenocar-

cinoma, are especially frequent in the polyps so often seen with hyper-

plasia.

An interesting finding in this study was that hjqperplasia is not rare

in women long after the menopause (40 of 804 eases)
;
and the etiology

and significance of this are discussed. The occasional occurrence of

liyperplasia Avith bleeding in elderly women lessens the significance of

these findings as pointing to the probability of granulosa-cell carcinoma

of the ovary, unless an ovarian tumor can actually be palpated.

In the study of the 104 eases of adenocarcinoma, the most impressive

result Avas the demonstration of a coexisting hyperplasia and adenocar-

cinoma in fully 25 of the eases in AA^iieh some of the noncancerous endo-

metrium Avas aA^ailable for study. Since the great majority of the

adenocarcinoma eases (78 of 92 in A\4iich Ave have accurate age data)

Averc beyond the menopausal age, this at once suggests that a postmeno-

pausal hyperplasia, or, perhaps more accurately, tlie endocrine dysfunc-

tion re.sponsible for it, must strongly predispose to the development of

adenocarcinoma. Since a persistence and relative excess of estrin is

accepted as the cause of hyperplasia, it AA'ould seem that it is this endo-

crine factor Avliich must be suspected as the one predisposing to cancer

genesis.

It sliould be emphasized that the ordinary hyperplasia of the repro-

ductive cpoeli is not. only frankly benign from the histologic standpoint,

but also that it has no apparent predi.sposing influence in the causation

of adenocarcinoma during mcn.sli’ual life. It AA'ould seem from our

studies that it is llic postmenoi)ausal persistence of hyperplasia aa'IucIi

is in some Avay bound up AA'ith the occurrence of the common postmeno-

pausal type of adenocarcinoma.

The question of tlic relation bet.Aveen estrogenic and carcinogenic sub-

stances, and the carcinogenic properties of estrogenic substances, is

discussed in our paper. 'Whether the persisting estrin stimulation in

cases of postmenopausal hyperplasia seiwcs merely to keep uj) a form of

chronic irritation, or AA'hcther its carcinogenic effects are more direct and
fundamental, cannot be ansAvered as yet, though the latter seems, in tlie

liglit of I’ccont experimental Avork, to be the more likely e.xplanation. In

our OAvn cases of coexisting hyperplasia and adenocarcinoma, avc have
in some been able, to shoAV a definite transition of the benign to a border-

line and then to an undoubtedly malignant, pattern : so that, in the endo-

metrium at least, it Avonld seem that avc arc dealing Avith histologic inter-

grades belAveen benign and malignant lesions. 'When .such pictures arc
encountered in the endometrium obtained by diagnostic curettage, there
is often a justification for the dictum, “Nicht Karzinom, uber be.ssor

heraus."
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Since, on the basis of these observations, hyperplasia is to be classed

as a precancerons lesion, in the sense of one predisposing to later adeno-
caicinoma, it would at first thought seem that we should all the more gen-
erally recommend abolition of ovarian function bj^ x-raj^ or radium in

the treatment of functional bleeding of the menopause. Wliether or not
this would be of any practical value, however, is questionable since it

seems quite certain that other sources of estrogenic substance than the

ovary must be reckoned with.

One must be struck witli the analogj^ of this problem to that of the

breast, in which likewise the ovarian hormones can produce either very

benign forms of cystic mastitis, or more markedly proliferative pictures

which are scarcely or not at all distinguisliable from cancer. In stiU an-

other field, the cervix, we are now finding similarly puzzling borderline

pictures, though we know almost nothing about their possible endocrine

relationships. We refer particularly to leucoi^lakia and, even more, to

the intraepithelial carcinoma or Bowen’s disease, in which the epithelial

layer presents all the characteristics of cancer except for invasiveness,

and which are quite similar in appearance to the growing margin of an

actual cancer. Are such lesions in themselves benign, as would seem to

be indicated bj" the fact that they have often been cured by the most

conservative procedures? Or are they inevitable precursors or veiy

early stages of cancer, which, as in Bowen’s disease of the skin, may

not develop invasiveness and other malignant characteristics until the

lapse of perhaps maii}^ years? Finally, may such lesions represent tlio

response of the cervical epithelium to abnormal endocrine stimulation?

In all three of these fields, cervix uteri, corpus uteri, and breasts,

we have to deal with the possible role of ovarian hormones. This seems

significant in view of the growing opinion that the carcinogenic possibili-

ties of estrogenic substances are most to be reckoned witli in those organs

in whose growth and activities estrin normally plays an important part.
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BISCUSSlOK

DB. EICIIARD W. TeLINDE, Baltimoi;e, Aln.—For .several year.s there have been

references to this subject in the literature, but the conclusions arrived at by the

.several authors vary markedly. Cullen, the first gynecologist to de.«cribe hyper-

plasia, concluded that it bore no relation to malignancy. In Biircli ’s most recent

paper he says, “J. have never seen the two conditions together in tlio same patient

nor have I seen hyperplasia as a forerunner to cancer." Fluhmann and Stephenson

in a review of 22 cases of adenocarcinoma found no traces of hyperplasia associated

with it. In 1923 Bobert Meyer reported 4 cases of early carcinoma occurring in

hyperplastic endometrium. He cautions his audience not to assume that this is a com-

mon occurrence for, to quote him, “The.se few ca.ses . . . luivo come to light only

after long years of collecting and invc.stigating." In contrast to the conclusions

reached by thc.«o men, Howard Taylor in 1932 presented evidence from which he

concluded that “when tlie hyperplasia is at all marked, the possibility of a predis-

position to the develoiunenl of cancer should bn considered and the case regarded

witli the same degree of susjjicion now bestowed ujjon the dilTuse form of hyj)erplasia

of the breast epithelium." He presented two ca.ses of carcinoma of tlie endometrium

from his laboratory in which previous curcltings had been diagnosed hyperplasia.

But, he frankly states that on reexamination it was found that carcinoma hail been

overlooked in tlie original curettings.

And now Xovak and Yui find the astonishing incidence of nearly 40 per cent

of hyperplasia in tlie 64 cases in which both cancerous and noncanccrous mucosa

was available for study. How can wc correlate these findings with fho.«e of Fluh-

mann, Burch and Meyer? It would .^eem that the most likely explanation is a dif-

ference in their interpretation of what constitutes the minimum histologic changes

nece.«sary to a diagnosis of hyperplasia. Tlicrc are no absolute criteria for the diag-

nosis. 1 have had the opportunity of examining the material upon which Novak and
Yiii made this study, and, frankly, their histologic inteiqiretation of hyperplasia i.s

more libenil than mine.

In order to give myself a background for the study of these slides I first studied

several nonmalignant postmenopausal endometria. A certain, number of cy.stic

glands :iro frequently encountered and the fact, that they are almost invanhibly filled

with a clear .‘ecretion and that the ej)itheliuni is almost always gretitly thinned sug-

gests to :ne that they are retention cysts. But there are some postrnenopau.sal

endometria in which the histologic, ])ictHre is remarkably like that of premenopausal
hyperplasia, but in !:;y judgment they are relatively nire. Hr. Novak has shown that

4.8 per cent of hi.-- 804 cases of liyperpda.^ia occurred after fifty-five ycar.‘=, 7>ut he did
not give us what }«'rcent:ige of postmenopausal l>enign endometria showed this

histologic pattern. In studying 20 po-tmenopau.'^al endometria picked at random
from our labonstory I found the -ame histologic picture which Nov.ak and Yui h.-tve
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interpreted as hyperplasia in 11 cases. This is an incidence of 55 per cent as com-
pared with an incidence of 40 per cent in their carcinoma cases. This causes me to

question its etiologic significance in the carcinoma group.

If hyperplasia is a precancerous lesion one would expect a parallelism between the

age incidence of hyperplasia and carcinoma. The greatest incidence of hyperplasia

is in the fifth decade of life. After fifty the incidence of hyperplasia decreases but

the incidence of adenocarcinoma increases, so instead of a parallelism in their in-

cidence there is a divergence. I have assured innumerable women in the late forties

or early fifties who have had recurring bleeding due to hyperplasia that after getting

past the menopause their chance of further trouble due to the hyperplasia would be

nil. I have never had one of these rvomen return with carcinoma of the endometrium.

But even if an occasional one is later a victim of carcinoma, is it more than one

might expect on the law of chance?

If we are to change our concept of hyperplasia from a purely benign lesion to a

precancerous one, the next logical step is to modify our present conservative treat-

ment in a radical direction. This I feel would be a mistake, and it is with the

thought of preventing unnecessary radical surgery or radiation that I have brouglit

up these objections to the acceptance of an attractive theory which does not coincide

with my clinical or pathologic experience.

DE. PEED J. TAUSSIG, St. Louis, Mo.—We are at present engaged in an an-

alysis of corpus cancer cases at our hospital and have found that of the patients

operated upon, the average age was fifty-five. In general we ivere not impressed

with the frequent occurrence of a late menopause. We were, however, struck with

one peculiar thing, that there were 5 patients on whom a diagnostic curettement had

been done with a microscopic report of hyperplasia. Vaginal hysterectomy was per-

formed in spite of the negative findings and carcinoma was found in the uterus on

removal. There were only three patients in our series in whom there was a definite

history of a preexisting hyperplasia.

I have been particularly interested in the relationship between hyperplasia and

adenocarcinoma in young individuals, since I have had two very striking instances

suggesting a connection. In one patient, aged fifteen years, a curettement was done

and a polyp was removed with resulting six months’ amenorrhea. Then at the age

of nineteen years with a return of the menorrhagia, curettement was again done and

the sections were diagnosed as hyperplasia, but Dr. Otto Schwarz made this com-

ment, “This case bears watching.” Within a period of one year the bleeding re-

turned and a large polypoid mass was found protruding at the external os about

the size of a thumb. Biopsy showed definite and well-developed adenocarcinoma of

the body of the uterus. The patient refused hysterectomy and she was given 3,075

mg. hours of radiation. Upon my insistence she returaed four months later and

curettement at that time showed no more cancer. Four years have now elapsed, and

there has been no recurrence.

The other patient was brought to me at tlie age of thirteen because of prolonged

and excessive bleeding, which yielded promptly to corpus luteum extract hypo-

dermically. At the age of seventeen there was a recurrence and the same treatment

was employed with success. Two years after this, at the age of nineteen, she re-

turned with the same sjmiptoms and all therapeutic measures failed. She also refused

removal of the uterus and x-ray treatment served only to check the bleeding for

two months, when it returned more profusely than ever. Finally curettement was

done and the particles removed showed early adenocarcinoma. A supravaginal

hysterectomy was done over five years ago, and there has been no recurrence.

DE. C. PEEDEEIC PLUHM.tUSrN, San Francisco, Camf.—

S

tudies made possible

by freely obtaining biopsy specimems of the endometrium, as well as blood estnn de-

terminations, have shoum that the problem of hj-perplasia of the endometrium m no
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a simple one and that we may distinguish two conditions which jdeld a common

histologic picture in (he endometrium hut which dilTer greatly in their clinical man-

ifestation and functional behavior.

In the first place, there is the condition of an active ''hj’perplasia endometrii, ”

or the "metropathia hemorrhagica" of Schroeder. Histologically, the endometrium

presents the appearance so well described by Hovak of a dense stroma, large pro-

liferating glands, cj'stic glands, large blood vessels, and with many mitotic figures

denoting marked growth activity. Clinicallj', these patients have enlarged, softened

uteri and are characterized by cj'clic or irrcgiilar uterine bleeding. And finally, the

blood estrin tests, as I pointed out last night, show not a constant high content of

estrogenic substance, a "hyperesfrinism, " but a definite increase which is associated

with the onset of the hemorrhage. In the intervals between the periods of bleeding

the blood-ostrin may give normal values or negative reactions. This 137)0 of lij-per-

plasia I have never seen in patients in the postclimacteric period except accompanying

certain tumors of the ovarj*.

On the other hand, biopsj' specimens of the endometrium have shown that a his-

tologic picture cssentiall}' indistinguishable from "hj-pcrplasia endometrii" raa\’

occur under ver}’ different conditions. I have found it, for instance, in 12 patients

with longer or 'shorter periods of amenorrhea. These women ma}' .show small

atrophic uteri. They do not bleed, and blood-cstrin tests give normal values or

negative reactions. The condition maj’ persist for months or \’ears as repeated

biopsies have .«hown. These patients maj- A-cr\’ well be said to have a "h37)crplasia

endometrii,” but the3’ do not present the same condition as those of the first group.

The endometrium does not show the same intense growth activit3’, nor the pres-

ence of many mitotic figures. It is, so to speak, a "passive form," and although it

can be demonstrated in the postclimactcric, in nu’ experience it is comparativcl3’’

rare. If this should be the condition that Kov.ak refers to, it is indeed remarkable

that this t3'pe, the so-called passive form, should be associated with malignanc3’,

whorens in carl3’ life the active form Avith its intense cellular actiA'it3- should be a

relatiA'cly benign state.

And, finall3', although the concentration of estrin in blood and urine rises during

(he postmenopausal period, it is in association Avith inA'olutional changes in the uterus

and A-agina. If it AA'ore possible for it to stimulate a growth activity of the endome-
trium one Avould certainU' anticipate .abnormal uterine homorrhages preceding the

actual development of tlie carcinoma.

As Dr. Stephenson and I pointed out in a prcA’ious communication, a study of the

material available in the Stanford G3'necologicat Laboratorv' does not suggest anv
relationship between In’perplasia and carcinoma except the possibilit3' of their co-

existence. It seems to me that one must accept Avith hesit.afion 0113' theor3- which
would make us regard hyperplasia endometrii as a "prccancerous" condition.

DI?. NOVAK (closing).—In (ho group of cases Avhich 1 presented, of adeno-
carcinoma together Avith h3-perplasia in the adjacent mucosa, I am frank to s.aA* that
the matter of difforentiation from senile endometrium did not at first occur to me,
l>coause the histologic picture seemed .‘=0 different from that of the latter. After
going over some of (he sections with Dr. TcLinde, I added scA'cnd paragraphs to
our paper to emjihasize Avln', in our opinion, these pictures could not be mistaken for
simple senile endometria. In our own informal discussion, Dr. TeLinde laid great
stress upon the fact that some of the glands sho-w a flat epithelium and some show a
pale-staining lifjnid or albuminoid exudate. Neither one of these objections seems
to me Actlid.

In the perfectly t37)ical h37ierplas1.a of reproducfiA-e life, it is verv- common to
find flattening of the epithelium in many of the cystic glands, Avhile an albuminoid
exudate is often .^cn not only in fA-pical liA-perplnsia but also in the normal endomc-
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trium. Certainly’' it cannot be interpreted as a retention product, and I do not know
of anyone w'Jio has so considered it. To illustrate these points, I am throwing on
the screen a number of slides from Schroder’s monograph, all showing typical hj-per-

plasia, but sliowing also flattening of the epitlielium of some of tlie large glands and
also the albuminoid exudate under discussion. I am showing also, from the same
author, a tj-pical hj-perplasia from a woman many years after the menopause.

Both of the discussants seem to me to have missed the chief point of the paper,

since both speak of the lack of parallelism between the age incidence of hj’perplasia

and of adenocarcinoma. We tried to make it plain that the hj-perplasia of men-

struating life seems to have no relation with cancer, but that if tlie postmenopausal

endometrium is subjected to persistent estrin stimulation, there is apparently a real

predisposition to cancer. A chronic irritation may be of little importance in a young

person, but may predispose to cancer in the older patient. And the same thing may
be true of a persistent hormonal irritation.

Dr. Pluhmann speaks of two different varieties of hyperplasia, but we have not

been able to make any such distinction in our laboratory. He suggests that the kind

of hj'perplasia we have found in these older patients is like that which one finds in

amenorrhea. This seems strange, since it is rafher generally accepted that these

cases of "pohdiormonal” amenorrhea in which hyperplasia is ’cliaracteristically

found are due to an excess of estrin stimulation.

To produce cancer there must admittedlj’' be some unknown constitutional prcdis-

po.sition or dyscrasia, together with some local factor, most often chronic irritation.

We believe that our work indicates that postmenopausal proliferative activity of the

endometrium, due to an estrogenic stimizlation of as yet unknown source, constitutes

such a local predisposing factor, and that it is i-elated to the development of a con-

siderable fraction of our cases of adenocarcinoma of the corpus uteri.

Fauvet: The Genesis of Brenner Tumors, Arch. f. Gj'niik. 159: 585, 1935.

Fauvet describes four cases of Brenner tumoi's of the ovaries in detail. He doe.s

not believe that these tumors are comparable to endometrioses becau.se they arc al-

ways ovarian in origin while the endometrio.ses are not nece.s.sarily so. He is in-

clined to agree with Schiller that the Brenner tumor arises from the ovarian retc

rather than with Walthardt’s coll focus theory. He believes that they arise as a

result of hypoovarianism rather than from hyperfunction of the ovary. An analog}'

is made with Behring’s statement regarding hemorrhagic metropathy, chronic

cystic mastopathy and endometrio.sis, namely that these are "paramenstruations-

'

and result from dysfunction rather than from ly-perfunction of the ovaries. He be-

lieves further, that there exists a connection between the.«c tumors and the adrenals

although he is unable to prove this.
Ratph A Rns.

Chi, Li, and Yang: The Presence of Carotin in Ovarian Tumors, Chinese I'l. J.

49: 751, 19.35.

The authors describe a case of dermoid cyst of the ovary, combined with p.seudn-

mucinous cystadenoma, which had .spontaneously ruptured and resulted in extensne

peritoneal implantations. This condition is generally known as pseudomyxoma

peritonei. The fluid contents of such tumors may be colorless or brownish,' ihc

latter color is probably due to the presence of altered blood pigment. In the author s

ca.se carotin pigment was pre.«ent in large quantities. The patient also had a higi

content of carotin in the blood. ^ q yfAUAKO-



SECONDSHT SKQUJDLAE AFTEK INTEEPOSITION OF THE
TJTEKUS

Waltku T. ])anki{ki;t]ikj{, ^*LD., F.A.C.S., New Youk, N. Y.

(From the Department of Gynccrtlopii, Few York Post-Graduate Medical School

and Hospital, Columbia TJnivcrsitij)

Between the years ini4 ami 1918, in a special eliivic for cystoscopy

of the female, some forty patients n'itli bladder comt)laints, who

liad })een subjeeted to inter{)osition operations by others, came under

observation. At that lime the indications for the operation were not

clearly defined and the technic had not been perfee.ted. Occasioiial

instances of unsatisfactory results encounteix'd thereafter, as well as

the recollection of the fimt {iroup of cases, discouraged the use of this

o})eralion for several years, until a careful consideration of the technical

details convinced me tbat the unde.sirable .sequelae could be eliminated,

^trackcnrodl, Duhrssen, Watkins, Werlheim, Schauta, and others have

contributed to the ju-esent-day technic, which ju'obably varie.s somewhat

in difi'ereni clinics. For the past ten years I have done the operation

in .selected cases of jirocidenlia and large cyslocele with considci’able

satisfaclioTi and without the embarra.ssmcnt of subserpient therapeutic

])robIems. This has been due. to re.stricling its applic.'ifion absolutely

to women pa.st the mcnojaiuse, as well ns to a ju’opei' regard for certain

precautions which suggested themselves, as the <’auses of un]»lcasant

eml-rcsulls were analyzed. 'Pho purpo.se of this discussion is to crystal-

lize the causative factoi-s of surgical di.sapi)oinlments rather than to

submit statistics on personal ojterative. suco(\sse,s. which will be reviewed

in a subseipienl communication.

CV.STITIS

Imnicdi.'dc jiostnperative cystitis is but little nioi'c frerpient after

intf'rposiiion of the utern.s th.an after «)fher ]>elvic ojxu'ations which
m-ccssitate manipulations of the bladder. It can be minimized by the

avoidance of trauma, ini ravc.sifal instillations of ju'otargol after each

postoperative calhetci ization, and the routine use of hcxamethylcnamine.

On the other hand, a number of jiatients eomj)!ain of the on.set of

bladder annoyaiiecs louii after their disf'barue from the hosjutal, and
arc found to be .suffering from elironie Irinfuiitis. I'sually .several

inojiths el.-ipse before the urinary frequency .-md dysuri.-i apj.tear and the

paiiint se*bs rcbef. Cystoscojjic examination tli.selo.se.s an elevation and
marked cfuigestinn of tlse vesieal triironum. witli small additional depres-

sions on either side. sU”"t‘stiny that the ofierator ne"lccte-d to mobilize
the bladder sufueiejuly laterjilly before pullitj” tin- titenis forward
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(Pig. 1). This eventuates in putting the trigonum on the stretch on

the posterior surface of the anteverted uterus and initiates a local

circulatory stasis. The delay in the manifestation of the symptoms
may he due to the fact that bacterial infection does not occur early.

Culture of the urine after the patient presents herself usually reveals

colon bacilli, although the Staphylococcus aureus is sometimes the of-

fender. I have found the most useful therapeutic agents in the treat-

ment of the patient's S3’'mptoms to be 7.5 gr. doses each of hexa-

Fjg. 1.—The operator lias pushed the bladder well off the cervix in the wh-
line, but has neglected to mobilize it laterally, before opening the uterovesicai pc

toneal fold.

methjdenamin and sodium benzoate eveiy four hours, witli intravesical

instillations of a 20 per cent solution of oil of cajeput in sterile olive oil

three times a week. Several weeks usually elapse before the patient is

comfortable without treatment. Preoperative and postoperative eysto-

seopic examinations are always desirable. Delayed cystitis can he

avoided in most instances if the bladder is freely mobilized laterally

during the dissection which detaches it from the cervix.
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ATKICAL CALCULI

TJirce patients Iiave presented themselves complaining of marked

ditirnal and nocturnal frequency, severe tenesmus, and agonising siipra-

])ul)io discomfort. One had calculi in each of two lateral depressions,

Vtt:. .'.—I,!!!'.”!! JIi>> Ii'rJUfjfr floor Flr*vtcl><‘a r.vor Uic eiulc-rlyini: tiK-niM
(tjhfItWr jrr<’'it!y dlstiridM).

anoth./r had n stom- in a iarac posterior 3>ocket in the bladder behind
tin' uiuh rlyine: enrjuis. and the tlsird had multiple eoneretions in both
lateral aiul posterior anas (Fig. 2). The urine was extremely fnrhid
.and loaded with rolon baoilli isi all three eases. The operations h.ad

b'-ert |H-rformed frons .«>ix to 16' montlis bc-foiv tlK'«c women came under
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observation. Evidently the operators had not only failed to mobilize

the bladder siifficientty laterally, but two of them had also sutured the

" cut edge of the uterovesical fold of peritoneum too far back on the

posterior surface of the cervicocorporeal junction. The latter error

fixes the floor of the bladder at a level below that of the trigoniim,

thereb.y creating a posterior pocket which tends to harbor residual

urine (Fig. 3). The urinary stagnation, plus the incidental passive

congestion resulting from the stretching of the bladder floor, invite early

bacterial infection, crystallization, and calculus formation. When the

cut peritoneal margin is sutured to the surface of the posterior aspect

of the extremelj'- anteposed uterus, it should be stitched only so far

back as it can be without causing tension on the bladder floor.

URINARY INCONTINENCE

Incontinence may be a symptom before operation and cured by it;

or the lack of control may persist after the interposition. The relief

of this preoperative disturbance can be almost assured by preeeding the

major steps of the operation with a Kelly plication of the vesical

sphincter, although the freeing of scar tissue in the region of the urethro-

cervical junction and the interposition alone may suffice in an occasional

ease of uterine prolapse without much eystoeele. It is wise to introduce

two infolding mattress sutures at the bladder neck in all cases in which

incontinence is a symptom. I have seen one neurotic patient wffio com-

plained of a gradual loss of control several years after an interposition

operation. In this instance, the annoyance may have been just another

expression of the underlying neurosis.

PREGNANCY

In 1919 a multiparous iiatient in the childbearing age wms subjected

to an interposition operation by a surgeon wdio carefully sterilized her

by tubal resection. Three months later I wms confronted w'ith a uterus

nearly four months pregnant. The only waj' in which this paradoxical

situation could be explained wms that a curettage had not been done

before the interposition and the impregnation had antedated the opera-

tion. Anticipating a possible rupture of the uterus before term due to

an asymmetrical development and distortion of the corpus, I made the

mistake of evacuating the uterus wdth a placenta forceps and curette

through the cervical canal. Although the therapeutic abortion wns ac-

complished, it was a difficult procedure. In twm other eases of preg-

nancy in a transposed uterus, the gestation sac and decidua w'crc easil.t

removed by vaginal hysterotomy, after splitting the anterior vagiim

wall (Fig. 4). I have not had the fortitude to assume the responsibility

for carrjdng a patient 1o term after an interposition operation, o’’

believe that menslrual life is a distinet contraindication for its selection.

However, many gyneeologisls do utilize the operation in w'omen n

have not reached the climacterium, and rely Avith confidence upon

lubal resection to prevent pregnancy. Under .such circumstances le
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f-ndoinclrial rjavily .should alway.s bo curctt(?d prior to tlic inlorposition

lo roinovc a possible attaelicd ferfilizcd ovum, (hirl IT. Ill' reported

two cases of full-term prcfnianey in young mnlliparas after the inter-

I)o,silion operation vith careful tubal .sterilization by double ligation with

linen thread, cauterization, and burial of the .slump.s. The tir.st j>a1ient

was in labor four days and was delivered with foreep.s; the second had a

classical cesarean .section. In the di.scu.ssion of IH’.s pnpor at the mooting

of the New York Obstetrical Society, a number of similar cases were

described, with complication.s jn'e.senting various diHiculties. Hurd con-

fc.sscd lo having omitted a eureltagc on one occasion, delivering the

patient at tvrm nine months later. Wat.son staled that he regarded
interjio'^ition of the uterus ,as a “bad operation.” A scrie,s of therai)eutic

juoblcms following interjiosition, such as tho.se j)i-e,sented during the

»liscu<s!un of (11 ’-s pajicr. should hel|> to establish menstrual life as an
absolute (cmlraiutlic.'ition. l'regnan<*y is a highly undesirable .serpiel;

first. IsHeuise labor is likely to la* complicated, and second, because the

uynjimics ttf ]iartuj‘i(iou may undo the ojicr.aiion.

t'C-ver.'ii

early .-is :

There ru-e

nKeFmtr.xrE or 5'r.0!..\i'.<E

COM'S of “ree*tirrenc<-“ hiive enne- under r.l}sep,-;if jr.u^ cjjf; nt

c!! moiitics .and another ns Into as seeen ye-ar.'- after ojicration.
‘ t'fuee v,-ir!eti<>' of fwvstc.perativo v.-igiruil jn-otrnsiojj. First.
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Fig. 6.—Redundancy of anterior vaginal wall, causing vaginal bulging, due to Insufllclcnt

trimming of mucous membrane flaps.
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that in wlueh there is more of a reverse prolapse with bulging of the

vaginal wall covering the overlying fundus than a return of a pro-

cidentia. The descent of the corpus is exaggerated when the patient

strains, and it seems to be trying to dive “head-first” out of the vagina

(Fig. 5). This can be ascribed to the fact that, although the uterus and

vaginal wall flaps were correctly coapted and sutured, the fundus was

not flrmly fixed by stitching the cornu on each side to the periosteum

Pie. 7.—Fixation sutures of Pagenstecher linen, placed in the cornu on eacli side,
and sutured to the firm tissues under the pubic arch.

under the pubic arch. Second, that in which there is really a recurrence

of llie prolapse, the uterus breaking away from the vaginal w'all as a

result of defective suturing or neglect to shorten the uterosacral liga-

ments when a liigh rectoeele is present. And third, an apparent post-

operative bulging of the vaginal mucosa wlien insufficient tissue has been
resected laterally in trimming the flaps (Fig. 6). All of these defects

are a source of discomfort to the patient, and create the impression of
an operative failure.
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In reoperating on these women, it is surprisingly easy to mobilize the
stiuctuies coneeiTied in the original procedure and re-do the operation.
All of these embarrassing end-results can he avoided by (1) suturing
the uterine cornu on each side to the subpubie periosteum with Pagen-
steelier linen (Fig. 7); (2) placing four interrupted master chromic
sutures on the surface of the uterus, being careful to insert the lowest

exactly at the junction of the corjius and cervix, as advocated by
Phaneuf,’ to obliterate the angle at tlie isthmus and throw the cervix

Fig-. 8.—Tlie lowest oC the four master interrupted sutures (accentuated In the

illustration) should be placed exactly at the cervicocorporeal junction, as advocnten

by Phaneuf, to obliterate the angle at the isthmus. (Tliis step is sho-^vn before ampu-
tation of the cervix.)

weh back (Fig. 8); (3) exact trimming and approximation of tlie

vaginal flaps over the uterine corpus, without tension on the one hand,

or redundancy on the other; and (4) adequate plastic repair of the

perineum and posterior vaginal wall with high fixation of the rectum.

When the utenis is so exti’cmely atrophied that it is inadequate to sup-

port the heavier bladder, the iVIayo vaginal hysterectomy is obvioii.sl.i

better insurance against recuiTcnce than interposition of the uterus.
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One of the most common causes of postoperative vaginal bulging is the

neglect of a posterior vaginal hernia. When an enterocele is associated

witli a prolapse, it must be corrected simultaneously, by free mobilization

of tlie sac, reduction of its contents, resection, and high fixation.

FIBROMYOjMA

Three patients who had been subjected to interposition operations

sought relief from severe menorrliagia due to fibromyomatous tumors,

two, five, and eight years, respectively, after operation. One patient was

tliirty-nine and the other two were forty-four years of age. In the first,

tlie tumor was a soft myoma as large as a tAvo months ’ pregnancy, and

responded satisfactorily to 1,500 mg. hours of radium therapy. In the

second, there Averc multiple hard nodules and the uterus Avas immobi-

lized. They Avere removed by abdommal h3'sterectom.y, Avliieh Avas

difficult to perform Avithout jeopardizing the bladder and ureters. In

the other, the multilobular tumor mass Avas as large as a six months’

pregnancy. Hysterectomy Avas regai'dcd as unduly hazardous, radium

therapy Avas contraindicated and AA'ould probably have proved useless,

and roentgen ray therapy Avas employed. Hemorrhage Avas arrested,

but the jjatient still suffers from a sensation of Aveight in the pelvis

and urinary frequenejL Cystoscopy shoAA-s marked extravesical pressure.

It is possible that the tumors AA-ere present in each of these patients

at the time of the oi)eration and A\^erc overlooked by the surgeon.

Nevertheless, such cases are a further argument against the use of the

interposition operation in Avoraen aa^io have not reached the menopause.

The development of ncAv fibroid tumors is certainly uncommon after

mensiruation ceases, Avheroas the aetiA'ation and enlargement of small

intramural nodules is not \umsual at any time before then. When
fibroids are present, or suspected because of a large uterus, or there is

profuse or irregular bleeding, hysterectomy is ahvays preferable to

interposition.

CARCINOJIA

One case of carcinoma of the corpus Avas subjected to a panhystercc-

tomy AA'ithout any particular technical difficulties. An early fundal

carcinoma coexistent Avith the prolapse can be excluded or detected by
a preliminary curettage. No instance of carcinoma of the cervix has
been encountered, probably because the cervix is customarily amputated
at the time of the interposition. A bleeding prolapsed uterus after the
menopause should invariably be remoA^ed.

coxcLu.srox.s

1. Interposition of the uterus aaIII cure ptosis of the pelvic A’isecra in
carefully selected eases.

2. Delayed sequelae, recurrence of prolap.se, and untoAvard end-results
can be prevented by ])roper attention to technical details.
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3. The interposition operation should be discarded as an elective pro-

cedure in all women before the menopause.

4. The bladder should be manipulated with the utmost gentleness

during the operation, but must be freely mobilized laterally.

5. Lateral and posterior pockets in the bladder .floor predispose to

calculus formation. The uterovesieal peritoneal edge should not be

sutured too far back on the posterior surface of the anteverted uterus.

6. A Kellj’’ plication of the urethrovesical junction should be done on

all patients who comiflain of urinaiy incontinence.

7. If ‘the interjiosition operation is performed during menstrual life,

the patient should be sterilized by tubal resection. All patients should

be curetted to remove an existing fertilized o-\uim or to detect an early

fundal carcinoma.

8. Eecurrence of prolapse can be prevented by suturing tlie uterine

cornu on each side to the subpubic structures, straightening out tlic

angulation at the eervicoeorporeal isthmus, accurate trimming of the

vaginal flaps, and adequate plastic repair of perineal lacerations, rec-

toeeles, and posterior vaginal hernias. Eecurrence can be corrected by

re-doing the operation.

9. A subsequent flbromyoma or carcinoma of the uterus is more

likely to develop in a uterus transposed before the menopause than

after it.

10. A postmenopausal bleeding uterus should be removed rather than

transposed.
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DISCUSSION

DR. JOSEPH L. BAER, Chicago, Ile.—A few years ago I reported to this Society

a series of 220 patients with prolapse, treated by 11 different operative procedures.

Among those procedures the interposition operation licld the leading place, being used

in 40 per cent, or 91 patients. For a great many years the gynecologic staff at the

Michael Reese Hospital had favored tliis operation, lienee the dominant position that

it held. At the beginning of 1929 we began to interest ourselves in other methods

of procedure, and the interposition operation lias now a frequency of somctliing loss

than 10 per cent instead of 40 per cent.

I am in accord with each of tlie points made by tlie essayist ivitli pcrliaps the

exception of the contraindication to the use of tlie interposition operation in uoincn

during menstrual life. Operative sterilization was done in 49 of our series and tlicre

was one postoperative x-ray sterilization. We had just one subsequent pregnancy.

That patient was allowed to go to term and at term was treated by a section an^

sterilization. I am not as niucli afraid of a subsequent pregnancy as is tlie cssajis

because one of two things happens: cither the jiatient abort.s .spontiineous J,
or

the uterus is emptied by the operator in early pregnancy or at term.

Our immediate postoperative results in that scries of 90 were as follows: 1 doo^^

occurred from embolism; 3S patients had a temperature of lOl” for one or m
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days; 10 had 101" or more for seven daj'S. The complications included an infected

perineum in two instances, an infection of the perineal wall wliicli persisted for

several days, peine abscess in two instances, and sepsis and shock in one patient

with satisfactory cure.

In connection with treatment of the bladder, the man who originally devised

this operation emphasized freeing the lateral attachments, as described by Dr. Dann-

reutlier. Failure to do so has resulted in “horseshoe bladder” and not infrequently

there has been calculus formation. Spalding advocated dividing the ligaments on

each side in order to meet specifically that problem in the operation. Catheteriza-

tion was not required in over one-half of our series, 57 per cent. There was very

little postoperative cystitis.

The hospital stay averaged seventeen days. In follow-up examinations there was

a satisfactory result in 92 per cent of those whom we were able to reach, which is

a very high percentage of satisfaction with this operation. The important preopera-

tive symptoms had been protiiision, backache, and urinary frequency.

I do not favor Pagenstecher linen for fixing the cornua to the periosteum, but

prefer kangaroo or forty-day chromic catgut. It is imyjortant that the fundus be

anchored .just back of and under the symphj'sis, for if it is in front of the symphysis

or merely under it the fundus may protrude. It is vital that the cervix be amputated

if the uterus is more than S cm. in length.

In replacing the interposition operation in those last eight years, we have added

two others to our repertoire. One is the vcsicofixation operation of Halban-Porges,

which is excellent but not so good for the large cystocelc type but which gives

excellent fixation and has the advantages of the interposition operation. The second

is the modified Fothcrgill with which we are becoming more and more pleased as

the years go by. I think it may some da}’’ take first place for cure of prolapse of

the uterus. Neither of these operations requires sterilization.

PR. RICHARD W. TeLINDE, BAi.TixroRE, IMn.—There is a procedure emplo5md

in the Johns Hopkins Clinic postoperatively which I do not believe is in very general

use. Some years ago one of our men when visiting Dr. John Clark’s clinic found
that they gave a liter of fluid by bowel while the patient was still in the operating

room. I believe they used 5 per cent sodium bicarbonate solution with two or three

ounces of mineral oil in the liter. This procedure assures a good quantity of fluid

during the first postoj)crativc hourf;.

We combine this with an instillation of 1 per cent mercurochrome into the bladder,
not for any bactericidal effect, but because of its irritative properties. The bladder
irritation gives rise to a desire to void as soon as the patient awakens from her
anesthetic, and she often calls for the bed pan before she is fully conscious. She
starts to void small amounts, 25, 50, 300 c.c., and within six or eight hours she is

usually voiding 200 c.c. or more. We cany out this procedure as a routine in major
gx-necologic operations, including the interposition operation. Craig reported a series

from our clinic some years ago and the incidence of one or more postoperative
catheterizations was reduced GO per cent to 7.7 per cent. If the output is 200 c.c.

or more very few of the patients will be found to have residual urine.



IMMEDIATE REPAIR OF CERVICAL INJURIES

W. C. Danforth, B.S., M.D., P.A.C.S., Evanston, III.
,

(From the Department of Ohstetrics and Gynecology of Northwestern University

Medical School and of the Evanston Hospital)

1\ /I ANY obstetricians and obstetric authors have taken a veiy conserva-

tive position eonceming cervical injuries. Their attitude has been

that routine inspection of the cervix is not advisable and immediate re-

pair of cervical injuries should only be done when necessaiy for tlie

control of bleeding. Some years ago I published the results of a series

of eases in which immediate repair had been done, and since that time,

we have continued to inspect the cervix after labor and to repair it at

once if it aiopeared necessary. That the conservative stand of former

years is beginning to be replaced by a more active one is evidenced by

the appearance of papers by DeLee, E. P. Davis, Skeel, Bubis, Emge

and, more recently, Goff and George Gra3
’- Ward. Goodall, in his mono-

graph on puerperal infection published in 1932, expresses himself quite

clearlj’- when he sa^^s “it is mj'- firm conviction that within five years it

will be considered as bad practice in hospitals to leave a cendcal tear

unrepaired as it would be considered culpable todaj’’ to leave a perineal

tear unsewn. ’ ’

There ha-s^e been two arguments against immediate suture : first, that

sutures put in while the cervix was soft and succulent, as it is immedi-

atelj’’ after labor, would not hold, and second, that infection might fol-

low. An experience extending over a considerable iiumber of years has

convinced us that, with careful technic, satisfactory results are obtained

in about three-fourths of the cases. We are also quite convinced that

the fear of infection is greater than it need be. We have not been able

to note anj’’ increase of morbidity which could be traced to cervical

suture.

The importance of cendcal lesions is sufficientlj’- great that it appears

warranted to inquire what maj’’ be done to decrease their extent. A very

large part of cervical abnormalities ai’e in whole or in part a result of

the trauma of parturition. This is, in considerable part, unavoidable.

The ecndx of every woman who, delivers a child is injured to sonic

degree. In manj' cases the injury is so slight that a return to the condi-

tion Avhieh existed prior to labor is almost attained. In olhers the

stretching or partial laceration of the tissues of the side of the ccr\ ix

produces more or less ectropion after involution is complete. Witli

purpose of determining the character of labor which is most iirone h>

produce injury to the cervix and the forms of interference Avhich

most often followed by cervical damage, I have made a study o ic

710
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cervical injuries whicli have occurred in a series of cases in our seivice,

noting the relationship of cervical injuiy to parity and to various forms

of operative intervention. Eoutine examinations are made rectally,

vaginal examinations being used only when the information obtained

by rectal examination is insufficient. Chemical sterilization of the

vagina is not employed.

I iiave gone over the delivery records of 3,534 patients, in which study

I wish to acknowledge the assistance of Dr. R. kl. Grier, in order to

ascertain the type of labor in which lacerations of the cervix are most

frequent. We also desired to ascertain the forms of delivery most likely

to cause cervical injury. We have for a number of years made veiy

liberal use of the outlet forceps operation. It has not seemed to us that

this procedure could cause cervical trauma, as, at the time the forceps

deliveiy is done, the head has already escaped from the cervix. Other

operative procedures are far more likely to injure the cervix.

This series of cases contains 1,596 primiparas and 1,938 multiparas.

It has been our custom for years to examine the cervix in all primiparas

and in all multiparas, except those who have had a very easy spontaneous

deliveiy. In all others the cervix has been exposed with specula and its

entire circumference carefully inspected. All tears greater than 3 cm.

in length are sutured. Small lacerations arc let alone. After involution

has taken place there usually appears only a small indentation, and in

some cases the injury is no longer noticeable. In some cervices, in which

nolable lesions occurred during labor, a later ectropion may be found.

Tabi.e I

. Total number 3,534
Primiparas 1,50G—11.2%
Multiparas 1,938— 4.1%
Both — 6.3%

The routine inspection of the ceivix consumes but little time and the

additional manipulation has not increased morbidity. Adequate ex-

])osure must be obtained by a broad retractor upon the perineum. A nar-

rower lateral retractor is, in most cases, also needed. Tlie necessary ex-

posure of the cervix should be done with light ring forceps of the type

suggested by DeLee. Volsella should not be employed as they add to

the wounds already caused by the labor and are likely to tear the soft,

succulent, cervix. Goff has drawn attention to an important point in the

visualization of cervical injuries. If the ring forceps grasps the anterior

and posterior liiis at the middle point, the softness of the puerperal

cervix permits it to stretch and to be di*awn out to such a degree that a

laceration at one side is difficult to recognize. The ring forceps should

grasp the cen-ix at points roughlj* corresponding to 2 and 4 and 8 and 10
on the clock dial. Only gentle traction must be used, merely enough to

steady the cervix and hold it in position for inspection and suture.

I have included in this series only those lacerations which seemed to re-
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quire attention, tliat is, those of 3 cm. or more in length. Small in-

juries heal well. It is often stated that large ones do. If this is so,

the origin of the deep lateral defects found in many cervices is difficult

to explain. In primiparas injuries of this extent were found in 11.2 per

cent, in multiparas in 4.1 per cent, an average for the entire series of 6.3

per cent.

•If primiparas are considered alone, we find a definite variation in the

incidence of injury in the eases of anterior vertex presentation as com-

pared with posterior vertex or breech. These figures are shown in

Table II. Prijiiparas

L.O.A. 711 63 tears— 8.8%
O.D.A. 40.3 20 tears— 7.2%
O.D.P. 254 41 tears—16.1%
L.O.P. lOG 34 tears— 8.0%
Breech 63 12 tears—19.0%
Others 7 1 tear — 6.0%

The number of right anterior positions in this report seems to me to be

too great. This is probably due to the fact tliat some eases -were recorded

by the interne as anterior "udiich were posterior earlier in labor. Dilata-

tion is slower in posterior positions, and the operative interference often

needed to terminate tlie labor may influence the number of lacei’ations.

Cervical lacerations in breech deliveries in primiparas are notably in-

creased, there being injury which required surgical attention according

to the standard given above in 19 per cent.

Table III. MuiiTiPARAS

L.O.A. 969 42 tears—4.3%
O.D.A. 551 24 tears—4.3%
O.D.P. 197 11 tears—5.5%
O.L.P. 130 9 tear.s—G.9%
Breecii - 79 1 tear —1.2%
Others 6 0 tears—

0

In multiparas the difference in frequency in anterior and posterior

positions is much less marked, but the frequency of injury is somewhat

greater in the posterior position. In Table IV, in -which primiparas and

multiparas are assembled, a marked difference in incidence of injup

appears, the number being definitelj’^ greater in posterior occiput and m

breech positions.

Table IV. PniMiPAiiAS and Mvltjpauas

L.O.A. 1,680 105 tears— 6.9%

O.D.A. 954 53 tears— 6.5%

O.D.P. 451 52 tears—11.0%

L.O.P. 296 43 tear.s
—^11.1%

Breech 142 13 tears— 9.1%

Other.s 13 1 tear — 7.0%

Spontaneous deliveiy occurred in 3,470 patients, of winch 264 wcic

primiparas. Of the primiparas 36, or 13.6 per cent, .sustaine ace <
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tions wMcli needed attention. In the multiparous deliveries, 1,206 in

numbei’, only 4.1 per cent reeeiA^ed injury. It seems worth}’- of emphasis

that notable cervical injuiy may occur a little less often than once in

seven cases.

Table V. Spontakeous Deliveey

Primiparas 264 36 tears—13.6%
Multiparas 1,206 50 tears— 4.1%
Botli 1,470 86 tears— 5.1%

In the primiparas delivered operatively, tliere is a widely varying in-

cidence of injuiy as is shown in Table VI. It is interesting to note tliat

Table VI. Types op Opebative Delivery. Prijiiparas

Lon' forceps 1,090 105 tears-- 9.0%
Midforceps 77 22 tears--28,6%
High forceps 1 0 tears-- 0.0%
Version—forceps on after-

coming liead 13 3 tears--23.3%
Version—no forceps 9 2 tears--22.2%
Breech extraction ivith forceps 28 8 tears--28,5%
Breed! extraction—no forceps 33 3 tears-- 9.0%

in the cases terminated by outlet forceps deliveiy, laceration was found
in 9.6 per cent, wliile the primiparas who delivered normally had tears

in 11.2 per cent. I believe that the explanation for this difference lies

in the fact that, as we are accustomed to use outlet forceps very freely,

only those primiparas deliver spontaneously who are progressing rap-

idly. Tlie frequent use of forceps, especially in primiparas, when the

liead is upon the perineum, if skillfully done, is a conservative rather

than a radical procedure. Injury to the cervix in these cases occurs
nearly always, if not invariably, during the last third of the process of

dilatation. We have many times found injured cervices in cases in

wliich tlie last part of the first stage had progressed rapidly, when we
were quite certain that no laceration existed earlier. The incidence of
injuiy Avas not influenced b}'' the forceps operation. We have observed
tliat in primiparas, ivliose cervices dilated rapidly, lacerations were found
after delivery in a number of cases. It seems that a A’ery rapid first

labor is not invariably an unmixed blessing. A thickened edematous
cervix may increase the difficulty with which lacerations are seen. This
condition is found in ivonien Avhose labors have been long. Gases of iios-

terior po.sition in which the anterior lip has been traumatized betiveen
tile licad and the sj’mphysis may produce this condition. Submucous
hemorrhage is seen resembling the color about a black eye. After a
normal labor the cervix is not greatly thickened.

Ex])erience in a number of clinics appears to indicate that outlet
forceps deliveries skillfully done do not subject either the mother or
the child to increased risk. The cervix participates in this immunity to
increased injury. This would seem inevitable, as, AA’hen an outlet de-
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lively is done, tlie head has already escaped from tlie cervix. In multip-

aras the incidence of injury is less than 1 per cent greater in outlet

forceps deliveries than in spontaneous births. Midforeeps, iiowever,

shows a great increase in cervical injury, 28.6 per cent in primiparas

Table VII. Types op Opeeative Delivery. Multiparas

Low forceps 532 26 tears— 4.8%
Midforceps 26 3 tears—11.5%
High forceps 1 0 tears— 0.0%
Version plus forceps 18 1 tear — 5.5%
A^’ersion—no forceps 20 0 tears— 0.0%
Breecli extraction—plus forceps 19 1 tear — 5.2%
Breech extraction—no forceps 44 0 teans— 0.0%

and 11.5 per cent in multijiaras, Manj’- of these cervices dilated slowly,

and among them are a considerahle number of cases of posterior position

which required some form of interference. JMidforceps deliveries are not

done until it appears that complete descent will not take place or, at

least, will not occur within a safe length of time. An active second stage

is not pemitted to continue more than two hours unless definite progress

is being made. An unduly jirolonged second stage exposes the woman to

the possible danger of a retraction ring. In comparing the number of

tears in primiparas delivered by version and extraction and tliose in

whom the breech position was present primarily, we find that breech ex-

traction without preceding version and with forceps on the after-coming

head shows a higher incidence of injury than version and extraction or

extraction ivithout forceps. All patients with breech presentations are

delivered, if possible, by the Maurieeau maneuver, forceps being used

if any difficulty is encountered and if more than a very moderate force

is needed. This causes the forceps to bo employed chiefly in the cases m

which the head does not easilA’’ slip through the cervix. In these cases the

Piper forceps are very useful. Intervention before dilatation is complete

in breech presentation is a serious eimor.

A consideration of the results of this series indicates that properlj

done outlet forceps deliveries do not increase the incidence of cervical

injury. The number of injuries which inquire surgical attention accord-

ing to the standard already given is probably greater than many ob-

stetricians believe.

For the management of cervical lacerations various plans haic been

proposed. It has seemed to us that immediate repair is preferable lo

Table VIIT. Tyi’es of Oi’erative Delivery. Primiparas anb Multii’AR^

Low forcep.s

Midforeeps
High forceps
A^'ersion—plus forceps

A^’ersion—no forceps

Breeeli extraction—plus forceps

Breech extraction—no forceps

1.31 tc.ars— S.0%
25 tears—24.2%
0 tears— 0.0

4 tear.s—12.9%
2 tear.s— 6.8%
9 tear.s—19.1%
3 tears— 3.9%
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suture aone later during the puerperium, on the fifth or the tenth day.

It is true that innnediately after labor the cervix is soft, but due atten-

tion to technic is followed by results sufficient!}^ satisfactory to make the

plan worth Avhile. It is true that in some instances a notch in the cervix

may indicate the location of the tear at the end of the puerperium. If

the major portion of a deep injury may be made to heal, the resulting

ectropion is reduced or prevented.

In order to obtain healing which is satisfactory a rather definite plan

must be followed, the essential points of wliich will be indicated. DeLee,

some years ago, pointed out, and Ave have confii-med his observation b}’-

the examination of many lacerated cervices, that the muscular structure

of the injured cervix retracts, so that the cross-section of the torn edge

of the cervix forms a the two arms of the “V” being the mucosa

of the cervical canal and the vaginal surface of the cervix, respectively.

The sutures then must go sufficiently deep to grasp the retracted muscle.

If the suture passes only through the arms of the “Y,” or the edges of

the mucosa, it Avill inevitably cut through. The operator must sacrifice

to a certain extent the desire to make an extremely neat suture line and

place the suture deeply enough to grasp the muscular portion of the

cervix. As the tissues gi’aspcd by the suture are verj’- soft, they must

be tied with liut little force. In the presence of an abundant blood

supply, healing is rapid. Suture material of long life is, therefore, not

needed. Care must be exercised during the placing of sutures that too

much traction is not put upon the cervical lips in the desire to obtain

good exposure. It is easy to stretch them or to elongate one more than

the other, thus causing an uneven approximation.

It has been logically urged by a number of writers that an attempt

should be made after labor to restore the cervix to as nearly normal a

condition as possible. It seems even more reasonable that the obste-

trician should endeavor to decrease the need for restoration. Primary
cervical repair is a procedure for the hospital and for the obstetrician.

The physician Avho is not trained in vaginal plastic Avork should pursue

the older and more eonseiwativc course of suturing only those cervices

Avhich bleed sufficiently that hemorrhage must be controlled.

Our experience Avould indicate that the employment of the more seri-

ous forms of interference should be as limited as possible. Outlet forceps

dcliA’ery does not increase the incidence of cerAucal injury. Bags .should

be. used as infrerpicntly ns possible and manual dilatation, or Diihrssen’s

incisions should be employed only upon the clearest indication. In the

management of the lacerations AA'hich occur in spite of this eonseiwativc

treatment, primary repair appears definitely to lessen later cervical ab-

normality.

DISCUSSION

PR. KDA.VARP A. SCIlUilANN, PnnADF.LPni.v, P.\.—^Dr. Panfortli-s paper ad-
tiiitF of little (lipcussion beetiiipe of the aceur.acy and .°oundne.=;.‘; of liis conclusions.
I may therefore say with preat brevity that lacerafion.s occur with groat frequency
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even in vertex presentation; second, that we should not minimize the effect of the

delivery of the shoulders in adding to the laceration of the cervix; third, that to

our considerable surprise in the obsei-vation of a large number of patients treated

by the so-called Slcmmons’ method of induction, our incidence of laceration was
considerably reduced; fourth, that lacerations of the cervix, as of the perineum or

of the anterior vaginal wall, are wounds requiring suture; fifth, that the discovery

of cervical lacerations may in most instances be made with simple digital examination

without exposure.

Last, repair of the cervix is productive of no increase in morbidity so far as our

figures tell us, and is a procedure of great simplicity. The only point which we liave

found of value has been in a considerable number of cases of deep unilateral lacera-

tion to apply the lowermost suture first, carefully coapting the lips of the wound,

climbing up the tear, as it were, rather than beginning at the apex.

DE-. EOEBBT L. DICKINSON, New York, N. Y.—I would like to say that this

is one subject which we can perhaps best teach with pictures. Moreover, I speak for

three-dimensional representation.s, and some day we are going to liave adequate

museums of models. My students were taught to repair, not on the living being,

but by flexible molds of the severely lacerated pelvic floor and cervix. That is one of

the ideas that I have never sold to the medical public but it is bound to come be-

cause j'ou can only learn by doing. Having -m-itten two papers on this subject many
years ago, I can speak with feeling. The first advocated immediate repair. The

second reported the experiment of waiting for two or three days. There is an

enormous edema and distortion immediate^ after delivery, the size of the anterior

lip making it difficult to recognize the anatomy. This is also true of the pelvic

floor injuries. Waiting until the edema had subsided, I could recognize anatomy

that could not be recognized before.

DE. EABDLEY HOLLAND, London, England.—At home we are very conserva-

tive in this respect. Yet it seemed to me that, although the essayist had presented

what I should call a radical measure, it was presented by a very conservative man.

Consideration of this matter leads at once to the question, of which is better

domestic midwifery or hospital midwifery? There is not the slightest doubt that

in a few years’ time nearly every woman will iuive lier baby in a properly equipped

maternity hospital, and then we shall be able to do these things with impunity. But

it would be dangerous to teach the students or the general practitioners that they

should do prolonged repairs of the ceiwix, because if tliey did I am sure it would be

disastrous. Yet I feel convinced that in our hospital work we should do repairs and

that it will have a most astonishing effect in gynecologic practice. I suppose that

the most common pathologj^ we meet with in our practice is that of the cervix.

IVlien Dr. Danforth examines the patients in whom he has repaired the cervix, does

he find what I would designate as a bell-shaped cervical canal? A very important

point of technic must be the inclusion of all the retractor muscles in order to avoid

finishing the repair later.

DE. DANFOETH (closing).—This operation is a specialist’s procedure and

not one which we teach to men 'who are going into general practice.

I believe I stated that we did not have 100 per cent perfect re.sult.s. 1 do not

think one can expect that, in dealing with a soft puerperal cervix, but the results

are sufficiently good, so that we have been encouraged to continue.

One should be careful to get all of the muscular layers and this requires a suture

which goes rather deeply. One must forego the desire to make an artistic suture lino

and place the sutures in what may appear to be rather a coarse manner. Plain cat-

gut is preferable to chromic as healing is rapid.



EELATIONSHIP OP ACANTHOSIS NIGEICANS TO ABDOMINAL
MALIGNANCY^'

Eeport of Cases, Including One in Which the Primary Growth
Was in the Pelvis

James C. Masson, M.D., and Hamilton Montgomery, M.D.,

Eochester, j\Iinn.

Acanthosis NIGEICANS is a eoudition wcll recognized b.y derma-

tologists, and tile microscopic picture of the cutaneous lesions is

diagnostic. We are satisfied, however, that the condition and its sig-

nificance are not well understood by clinicians and surgeons, especially

as regards the adult types of the disease which are associated in the

majority of eases with malignancy in the abdomen.

Acanthosis nigricans •was first described by a dermatologist, Pollitzer, in 1890,

and also independently in the same year by Janovsky. In 1909 Pollitzer reported a

total of 53 cases in the literature, in 5 of which cancer of the uterus was present

with extension to the sjunpathetic nervous system. Since attention has been called

to the condition, many papers on the subject have been written, and about 250 cases

ha'^'e been reported. It is probable, however, that in many cases the condition is not

diagnosed or at least is not reported. Pollitzer, in a discussion of Knowles’s paper

on the subject, said that 4 cases were not reported for every one that was.

Acanthosis nigricans may be divided into the juvenile and adult types.

In the juvenile type, there are many supposed etiologic factors,^* for

example, those with a direct or indirect effect on the chromaffin and sym-

pathetic systems, including metaboMc disturbances; various toxins;

achlorhydria; endocrine diseases, such as involvement of the thyroid

gland, pituitaiy body, testes,* ovaries, suprarenal glands, pancreas and
tlymus; inflammatory and traumatic conditions affecting the stomach

and chromaffin system; congenital anomalies and hereditary factors, and
tuberculosis. Even syphilis and the effect of sunlight on the enzymes in

the skin have been incriminated. Actually the etiology of either the

juvenile or adult forms of acanthosis nigricans remains to be proved.

The juvenile type runs a benign course, except in rare instances such

as in cases of perforation of a duodenal ulcer or in those of severe

diabetes. There is no associated malignant condition.

We are especially interested in the adult tjy)es of acanthosis nigricans.

The same factors that predispose to the juvenile form of the disease may
occasionally be encountered in older people,* and the unexplained fre-

quent association of acanthosis nigricans with cancer is of special con-

cern.

*Prom tlie Mayo Clinic.
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Tlie cutaneous picture is the same in both the juvenile and adult types

of acanthosis nigricans, no matter what the precipitating etiologie factor

may be. The axillae, neck, external genitalia, and other flexural surfaces

become pigmented, in that order. There are in addition to tliis pig-

mentation marked verrucous and paj)iIIomatous changes, hyperkeratosis

and exaggeration of the normal eutaneous markings. In a third of the

eases in which women are affected by the disease, the verrucous and

papillomatous, and even eondylomatous lesions, involve tlie labia and

vagina. Lesions usually appear first in the axillae or on the neck, and

in more than half the cases there are elianges in the mucous membranes,

although pigmentation is a much less frequent finding in the latter cases.

In the early stages of acanthosis nigricans very little thickening of the

skin may be present, so that differentiation from Addison’s disease may
be difficult. WJiile botli Addison ’s disease and acanthosis nigricans show

essentially the same distribution of pigmentation and both involve tlie

suprarenal cliromaffin and s.ympathetic .systems either directly or in-

directljq no explanation is available Avhy in Addison’s disease there is

pigmentation onlj^ of the skin wdiereas in acanthosis nigricans, within a

short period of time, there are in addition verrucous and other changes

in the epidermis (Pigs. 1 and 2). Hemochromatosis may be associated

with increased melanin pigmentation, but again the accentuation of the

markings of the slrin and the veiTueous changes seen in acanthosis

nigricans are absent in the former condition. The latter changes are

also lacking in other pigmentary dermatoses.

It is important to distinguish benign pigmentation with verrucous

and papillomatous lesions w'hieh may be encountered in the axillae of

\vomen, and also extensive verruca senilis and dermatosis papulosa nigra

in negroes from aeantliosis nigricans.

The hi.stopathologic picture is usually t3q)ical and, as has been said,®

is diagnostic. It is characterized bj’’ the following features: relative

and absolute h.vperkeratosis (increase in the thielniess of the stratum

corneum)
;
marked irregular acanthosis (proliferation and increased

thickness of the prickle cell la.yer) with adjacent areas of atrophj'’ of

the pi-ieklc cell la.yer; elongated narrow papillary bodies; dense

melanin pigmentation of the basal cells of the epidermis; a few chromat-

ophores laden with pigment, which are limited chicfl.y to the papillaiy

bodies, and usually absence of anj’- amount of inflammatory reaction

in the cutis.

It is interesting to note that among patients with acanthosis nigricans

who are less than twentj' .years of age malignane.y is rarel.v, if ever,

found, onlj' one doubtful case of malignant deciduoma of the uterus, of

a patient nineteen .years of age, having been reported.^-* Based on an

analj'sis of Mukai’s statistics for patients between twenty-one and thirty

3'ears of age, cancer may be associated with acanthosis nigricans in 23

per cent of eases, and for patients from thirty-one to forty yeai-s of
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—A, axilla ; B, beneath breast : Showing increase in pigmentation, thickening
of skin with accentuation of nonnal skin markings and warty lesions.
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age in 53 per cent of eases. When patients are more than forty years

of age, cancer is found in 75 to 80 per cent of the cases. The probability

in such cases is that the primaiy tumor or a metastatic -growth involves

or presses on some part of the chroma,£&i or sympathetic nervous system

and the outlook is always grave. In other cases liberated toxins are

probably responsible.

The relationship between disease of the suprarenal glands and acan-

thosis nigricans is still debated by, many authors, including Grace and

Schwartz and Mook and Drews.. Others do not believe that the disease,

at least the adult type, is in any way related to disturbances of the

endocrine system. On the other hand, the fact that the majority of

cases reported (according to Mukai the total number of cases reported

is 117 of juvenile and 94 of adult acanthosis nigricans and seven which

he could not classify) are of the juvenile type and in them the disease

develops during the active groAving j’-ears, gives Aveight to the vicAVS

expressed bj'- some authors (KnoAvles and others) that the disease is of

endocrine origin.

We have encountered 13 eases of acanthosis nigricans at the clinic, 5

of the juvenile type and 8 of the adult type. In 5 of the latter cases, the

condition developed before the patients Avere forty years of age. In

four cases acanthosis nigricans aa^s shoAAUi by microscopic examination

to be associated Avitii abdominal malignancy (in thred cases Avith cancer

and in one Avith sarcoma). The folloAving ease (Case 1) is gh'en in

some detail because if illustrates the association of acanthosis nigricans

Avith pelvic malignancy:

ACANTHOSIS NIGRICANS ASSOCIATED AAUTH PELVIC MALIGNANCY

Case 1.—The patient, a Avoman, first came to the clinic in 1919 Avhen she Avas

forty-seven years of age. She had menorrhagia Avhich Avas sutficiently severe to

produce mild secondary anemia. She AA'as giA’en 410 mg. hours of radium treatment

and AA’as markedly benefited. She passed through the menopause about a year later

Avith little trouble. She again returned to the clinic in 1920 AA’ith definite sj’mptoms

of exophthalmic goiter, and after appropriate medical treatment and partial thy-

roidectomy made an excellent recovery.

In 1928, or about eight years after her menopause, the patient again returned

to the clinic complaining of irregular A’aginal bleeding AA'hich AA'as first noticed

as a mere spotting shortly after thyroidectomy about tAvo years previously. A
diagnosis of degenerating hypertrophic endometrium Avas made from a curetted

specimen. She AA’as given 1,184 mg. hours of radium treatment and all bleeding

stopped.

The patient AA’as not seen again at the clinic until September, 1935, at AV’hich

time she complained of an uncomfortable, dry feeling in her mouth, poor appetite,

and the loss of tAA’ontj’ pounds (9.0 kg.) in four months. She had also noticed that

since June, 1935, the skin of the axillae, of the neck, beneath the breasts, and in

other regions' AA’as becoming darker and also A’crrucous. She had a history of qual-

itative food distress, AA’ith attacks of bloating and belching Avhich, as a rule, Avero

rclieA’ed by taking soda or by vomiting, but Avhieli on a foAV’ occasions had re-

quired a hypodermic injection of morphine. .Jaundice avjis ncA-er noticed. She had

no coniifiaints referable to the pelvis but, on pelvic examination, an irregular fixed
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mass could be felt -which was larger than when she was last examined at the clinic

seven years before. There had been no uterine bleeding in the meantime. A diag-

nosis of acanthosis nigricans was made (Figs. 1 and 2 a) with probable malignancy

in the abdomen, and exploratory operation was advised.

After an interval of two month!?, the patient again returned complaining of

cramping pains in the lower part of the abdomen and of increased loss of weight.

Operation was again urged and the patient consented. Dec. 4, 1935, under general

anesthesia, panhysterectomy was performed for an extensive adenocarcinoma of the

body of the uterus, the growth being adherent to one loop of small bowel and to the

base of the bladder and ha-\-ing extended out into the base of the left broad liga-

Fiff. 2.—n. Acanthosis niiiricans (typiial picture) ; relative and absolute hjiierker-
atosi.s, keratotic plugging:, irregidar thickening of prickle-cell layer and increased
pigmentation of basal cells of epidermis (X 80) : h, Addison's disease, typical capping
of basal cells of epidermis with melanin and numerous chromatophores in the cutis
laden with pigment; no significant changes in epidermis (X 320) ; c. Arsenic pigmen-
tation, relative and absolute hyperkeratosis, atrophy of prickle-cell layer, pyknosis
and palisade arrangement of basal cells laden with melanin pigment ; also, clironia-
tophorcs in cutis (X 320) (all silver nitrate and hematoxylin stains) ; and d, hemo-
chromatosis, granules of hemosiderin of vai-j’ing size (staining block) deposited in
propria of sweat glands (X 320 iron stain).

ment. Tlie prospect for cure was not good because of tlie extent of involvement,

but all visible evidences of the growth were removed. No apparent metastatic in-

volvement of the aortic lymph nodes or liver was noted. Alultiple gallstones were

palpated in the gallbladder. One course of roentgen treatment was administered.

This patient is, at the moment of writing (April 4, 193G) still alive and much im-

proved; there is no indication of local recurrence or metastasis, although the pig-
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mentation and verrucous changes have increased. There is a large plaque near the

sacrum and involvement of the internal parts of the labia, as well as verrucous folds

of the mucous membranes of the mouth but without pigmentation of the latter.

In the following seven eases of acanthosis nigricans of the adult type

the condition was either definitely or presumably associated with ab-

dominal malignancy

:

ACANTHOSIS NIGRICANS ASSOCIATED WITH ABDOIMINAL MALIGNANCY

Case 2.— man, thirty years of age, came to the clinic Dec. 28, 1921, complaining

of indefinite pains in the upper portion of the abdomen and epigastrium. General

ph3'sical examination gave entirelj’’ negative results, except for indicating marked

pigmentation about the neck, axillae and inguinal folds, which the patient said had

originated during the pi’evious two months. He was dismissed. He returned about

four months later after having continued to lose weight. The cutaneous lesions

had become darker and there was definite thickening in these areas with warty-like

growths. A clinical and histopathologic diagnosis of acanthosis nigricans with the

possibility of malignancj’ in the abdomen was made. On April 14, 1922, the patient

underwent an exploratory operation and multiple nodules were found in the liver.

Microscopic studj* of these nodules revealed adenocarcinoma of Grade 1. The

primary tumor could not be found. Convalescence was uneventful and the patient

was dismissed April 20, 1922. We received information later that he died in

August, 1922.

Case 3.—A wliite man, thirty-eight j'ears of age, came to the clinic Dec. 19,

1922, complaining of irritabilitj’ of the stomach, which had been present for two

years. In the fall of 1921 ho had first noted tlie development of a brownish pig-

mentation on the first finger of his right hand. This had become more marked and

later the skin of the entire bod.v had become involved, pigmentation being more dif-

fuse on all exposed areas and being particularty marked around sites of irrita-

tion, such as tlio waist band, calves of the logs and in the axillary’ and inguinal

regions. The skin in these region.s had become thickened and harsh. A diagnosis of

acanthosis nigricans was made and confirmed histopathologicalty at the time of op-

eration. At operation, December 23, an extensive carcinoma of the stomach was

found and, because of obstruction, posterior gastroenterostomj' was performed. TJic

patient died about eight months later from carcinomatosis.

Ca.se 4.—A white woman, tliirty-nine j-ears of age, first came to the clinic .July 14,

1925, because of obstruction of the common duet I'olluwing cholecystectomy, which

had been performed elsewhere. Gastroduodenostonn' was performed because of

gastric ulcer and the common duct was reconstructed over a catheter. Five j'oars

later she again returned to the clinic with jaundice. At tliis time there was also

diiluse brownisli pigmentation with thickening of the skin at points of pressure. Bi-

ops\' revealed the tj-pical picture of acantho.sis nigricans. The catlieter was re-

moved from the common duct and the patient recovered uneventfulty. We
learned that she died a j-ear later, apparenlty from metasta.sis.

Case 5.—A negro, fifty-six j-ears of age, presented himself at the clinic Sept. G,

1928, stating that about six months previousty he had noted that the skin on his

neck was becoming darker and that his hands were getting very rough. His tongue

had become cracked and was thickened. The skin about his e\-elidH, in the axillae

and groin, and about the joints had also become d.ark and thickened and he

noticed generalized pruritus. There -was a warty growth on his lower lip, and this

was removed surgicall.v. There were smaller warts on his lips, gum margins, and
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face and hands. Beginning in January, 1927, he had been treated for ten ^Yeeks

for gastric ulcer. The diagnosis of ulcer had been confirmed roentgenologically.

Because of the close association of acanthosis nigricans (confirmed on this case by

microscopic studies) and abdominal malignancy, exploration was thought advisable

but the patient declined. He died Nov. 1, 1928, and postmortem examination was

not made. The rapid onset of the condition and the fact that the patient died

within a year and a half is strongly indicative of a malignant condition.

Case 6.—A white man, twenty-nine years of ago, came to the clinic Julj' 16,

1929, complaining of itching in the axillary and inguinal regions of three months’

duration. Verrucous lesions had then appeared and the shin had become very thick

and dry. A general examination and detailed laboratory studies gave essentially

negative results. A definite diagnosis of acanthosis nigricans was made. Explora-

toiy operation was performed July 25, 1929, but with completely negative results.

The patient died at home about five months after he was first seen at the clinic,

the evidence on the basis of history, symptoms, and duration of the condition

favoring a neoplastic process.

Case 7.—A white woman, aged thirty-seven years, came to the clinic Feb. 22,

1932, complaining of liieumatism, dyspepsia, and menstrual irregularity. She had

areas of deep pigmentation about the eyes, axillae, trunk, and genitalia. The left

lobe of the liver was definitely palpable 10 cm. below the costal margin and exam-

ination of the fundus of the uterus revealed multiple uterine fibroids. The results

of microscopic examination of a pigmented specimen of skin were strongly sug-

gestive of acanthosis nigricans. On Feb. 13, 1936, we received the report of an

operation whicii this patient had undergone. A sui)ravaginal hysterectomy had

been performed, with removal of The appendix. It was noted on exploration that the

liver was enormously enlarged, and had a rounded edge and gi’anular surface. The

spleen was stated to be six or eight times normal size and the pancreas was enlarged

and firm. An unusually large number of enlarged lymph nodes were said to have

been present throughout the upper portion of the abdomen and along the great

vessels of the back. Biopsy was not made at this time to rule out the possibility

of malignancy. The patient ’s convalescence was uneventful.

Case 8.—A white man, twenty-five years of age, presented himself at the clinic

AprU 13, 1932, complaining of stomach trouble of five months’ duration. At op-

eration, Alarcli 1, an inoperable malignant growth was found in the stomach. Fol-

lowing extensive radium treatment there was marked improvement. On June 7,

a second exploratory operation was performed and three-fifths of the stomach was
removed. There was local lymphatic involvement and extension into the mesocolon.

The pathologists reported lympho.«arcoma. Convalescence was uneventful and further

radium treatments were given. The pigmentation of acanthosis nigricans was then

noted. The patient died on November 7, as the result of metastasis.

Tile following five cases are illustrative of acanthosis nigricans of

the juvenile type

:

ACANTHOSIS NIGRICANS OF JUVENILE TYPE

Case 9.—^^Vn unmarried woman, aged twenty-four years, came to the clinic on
Feb. 17, 1927. She was found to have a small centrally located adenoma of the

tln-roid gland which we did not think at that time was surgical. General examina-
tion was essentially negative. It Avas also found that her skin ivas darker than
normal, and that this condition had been present approximately since birth. Her
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skin liad gradually become darker until slie was twenty years of age, the condition

having then become most marked around the mouth, neck, and abdomen. The skin

then became thick and pigmented and verrucous lesions developed. A specimen of

skin taken for biopsy confirmed the diagnosis of acanthosis nigricans. In a letter

dated March, 1936, the patient stated that the cutaneous lesions and pigmentation

had persisted.

Case 10.—A married woman, aged twenty-three years, came to the clinic Sept. 2,

1929, complaining of stomach trouble. She was found at that time to have exoph-

thalmic goiter and sypliilis of tlie central nervous system. She also had hyperten-

sion and pyuria. Examination revealed marked acanthosis nigricans of both axillae,

until a slight increase of pigmentation, wliich was confirmed histologically. There

were also numerous pigmented areas on the body, with indurated and thickened

skin, which the patient said had been present to some extent for eight and a half

years. A specimen removed from the axilla for biopsy showed the tj'pical picture

of acanthosis nigricans. The patient had had fairly intensive treatment for sj’philis

before she came to the clinic, but this had no relation to, or etfect on, the changes in

the skin. She undoubtedly had a mild polyglandular dyscrasia; she had the male

type of pehds, trunlc and extremities, irregular menstrual periods, and a tendency

toward nymphomania. It is possible that some suprarenal deficiency played a part

in the disease. A letter written in 1934 informed us that the patient had died on

Jan. 10, 1932. She had had a stroke thirty days before her death. The local

physician said she died of bacteriuria(?).

Case 11.—A white woman, twenty-two years of age, came to the clinic Dec. 10,

1930, complaining of attacks of abdominal pain which occurred at indefinite inter-

vals and began suddenly following dietary indiscretions. The pain was sharp and

was localized in the right side. It was associated with nausea and vomiting and was

usually relieved by soda, although on one occasion a h}'podermic injection of

morphine was necessary. General physical examination gave negative results. A
roentgenogram of the gallbladder showed it to be functioning poorly and to be

filled with stones. At operation, December 16, the gallbladder and appendix wore

removed because of subacute cholecystitis and chronic appendicitis. Convalescence

was uneventful. The patient was then sent to the Section on Dermatology and

Sj’philology because of an acneform eruption of the face. Early but definite lesions

of acanthosis nigricans were found in the axillae. On subsequent examination,

April 14, 1931, axillary lesions were found to be still present.

Case 12.—^A man of Norwegian parentage, aged nineteen years, presented him-

self at the clinic Feb. 27, 1931, for general examination. He offered no complaints

except for persisting acne formation on his face, which had been present for about

three years. Phj’sical examination gave essentially negative results except for in-

dicating excessive accentuation of pigment in the groin, a.xillary and fle.xural folds

of the skin, and acneform lesions on the face and back. A diagnosis of acanthosis

nigricans was confirmed by biopsy. Roentgenologic examination revealed a duodenal

ulcer with obstruction, and gastric analysis revealed a total acidity of 94, free

hydrochloric acid of 82, and retention of 240 c.c. It was decided to defer explora-

tion and have the patient return at monthly intervals for reexamination. He failed

to return, however, until Feb. 20, 1935, at which time there was no 'change in the

acanthosis nigricans and his general health was good.

Case 13 .—

A

married woman, aged twenty-nine years, was first seen at the clinic

Nov. 13, 1934, because of pregnancy. Cesarean section was performed May 24, 1935,

and a normal male child was delivered. The patient made a good recovery. She

returned to the clinic on August 15 because of an infected mosquito bite on her

ankle. She was found at that time to have hj-perpigmentation in both axillae and
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on the neck; she said that this had been present for ten years. A specimen was re-

moved from the right axilla and the diagnosis of acanthosis nigricans was confirmed

TJiere was no indication of any malignant condition at that time.

COMMENT

Our experience certainly indicates a definite relationship between the

adult type of acanthosis nigricans and some abdominal malignant con-

dition. In 10 of the 218 cases in the literature reviewed by Mukai the

primary malignant growth was in the pelvis, in 7 of these cases being

in the uterus. In one other ease the growth was probably a Krukenberg

tumor. Next to the stomach, the generative organs are the most frequent

site of the primary malignancy in acanthosis nigricans. Metastatic

lesions in the abdomen from cancer of the breast are not uncommon.

Cause of death is known in 86 eases. In Mukai ’s article, which is the

most comprehensive review of eases reported in the literature, the

stomach -was involved primarily in 58 cases (61 per cent) and the

generative organs in 11 eases (11.7 per cent). Yet as Moneoi*ps says,

“The distinction between benign and malignant forms is not always a

sharp one.” However, most authors have failed to consider the rela-

tive percentage of malignancies according to decades of life.

The cutaneous manifestations in the adult type of aeanthosis nigri-

cans, according to some authoi's, may precede the systemic symptoms of

malignancy by five to ten years; personally we would look upon the

eases as having a juvenile type of acanthosis nigricans with the develop-

ment in late life of malignancy; in other cases, cutaneous elianges appear

after a malignant condition is well established. In the majority of

cases, however, the cutaneous changes and sjonptoms of malignancy

develop about the same time. If there is any doubt about the diagnosis

a specimen of skin should be taken for biopsy, and wlien the diagnosis

is established, exploratory laparotomy is indicated in the case of adults,

especially those in whom the onset is after forty years of ago. When
acanthosis nigricans develops after an operation for cancer, it usually

signifies rapid cachexia and death. Involution of changes in the skin

has been reported in onty one ease, and that was reported by Spietschka.

In this ease, tliat of a Avoman aged nineteen years, after a successful

radical operation for probable uterine carcinoma tlie symptoms and

signs of acanthosis nigricans entirely disappeared one and a half years

later.

SUMMARY AND CONCLUSIONS

Acanthosis nigricans is probably attributable to a lesion or functional

disturbance of the abdominal sympathetic system. When adults arc

affected, it frequently signifies an associated malignant condition in the

abdomen. The probability is that the condition is much moi*e common
than published statistics Avould indicate.
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Pigmentation is the result of a deposit of melanin in the hasal or

dendritic cells of the epidermis. It is symmetrical in distribution, being

most marked in the axillae, on tlie neck, and around the genitalia and

other flexural surfaces, including tlie umbilicus and under the breast.

In this respect it resembles Addison’s disease, but the verrucous and

papillomatous changes permit differentiation both clinically and patho-

logically.

The prognosis in the juvenile type is good, whereas in the adult type

it is grave, increasingly so in the later decades of life. Of the cases of

acanthosis nigricans seen at the clinic, 5 of the juvenile type and 8 of

the adult type, all the latter were probablj’ associated with abdominal

malignancy. Two of the 8 patients with the adult type of acanthosis

nigricans are still living, 1, two months following operation elsewhere

and the other five months following operation at the clinic. Next to

the stomach, the uterus is the most frequent .site of malignant disease

in cases of the adult type of acanthosis nigricans.
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Item

American Board of Obstetrics and G-ynecology

The next written examinations and review of ease histories of

Group B applicants by the American Board of Obsteti’ies and Gyne-

cology will be held in the various cities in the United States and

Canada on Saturday, November 7, 1936, and on Saturday, March 6,

1937.

The next general examination for all candidates (Groups A and B)

will be held in Atlantic City, N. J., on June 8 and 9, 1937.

Application blanks and booklets of information may be oblained

from Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh

(6), Pennsylvania. Applications for these examinations must be filed

in the Secretary’s office not later than sixty days prior to the .scheduled

date of examination.
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INTRODUCTION

p\URING the last three years at the Sloane Hospital for Women
and the Roentgen Ray Department of Presbyterian Hospital, we

have made extensive use of the roentgen ray in the study of fetal-

pelvic relationships during labor. We have accumulated a compara-

tively large .series of roentgenologic case studies, wliich, in many in-

stances, consist of two or more sets of stereoroentgenograms for each

patient, obtained at intervals during the first and second stages of

labor. The method of delivery in the patients studied has varied

from cesarean section after a trial of labor to a normal spontaneous

delivery, so that we have had the opportunity of studying changing

fetal-pelvic relationships in abnormal as well as in normal parturition.

The opportunitv of comparing the fetal-pelvic relationship early in

labor with the position which exists later, near the beginning of the

second stage, has shown us the variable manner in which the fetal

head ma.v descend in relation to the pelvic cavity. Our observations

have led us to attribute considerable .significance to the lower uterine

segment and its fascial attachments to the pelvic walls as the expla-

•Ro.nd at the Sixtv-Fir.st Annual Meetinp of the American G.vnccoloEical Societ.v,
.th.^econ. N. J.. May 2 .t to 27. 1936.

Note: The Editor accepts no responsibility for the views and .statcnient.s of au-
thors a.s publisJicd in their “Original Comnninications.

”
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nation of these variations in the position of the pelvic axis of fetal

descent. In the present report we wish to describe extreme examples

of these variations, to explain the manner in which we believe the

lower uterine segment and its supporting structures cause these

diverse fetal-pelvic relationships, and, finally, to make brief reference

to the resultant effect on the mechanism of labor in I’elation to the

type of pelvis and the clinical course of labor.

METHODS

A complete roentgenologic examination during labor should include

anteroposterior stereoroentgenograms obtained in the supine position

and a large lateral film. The stereoroentgenograms and the lateral

film should be compared to note any changes in the relationship of the

fetal axis to the inlet or in the position of the head with respect to

the pelvis which may occur unless the head is fixed in the pelvis.

These differences between fetal pelvic relationships may be described

as follows:

1. The anteroposterior roentgenogi*am ma.y show that the fetal axis

is markedly posterior to a perpendicular line from the inlet, while, in

the same ease, the lateral view may show that, as the uterus sags for-

ward, the fetal axis becomes more perpendicular to the plane of the

inlet.

2. The lateral film may also show that the fetal body and head have

rotated slightly from the position which existed when the stereoroent-

genograms were obtained,

3. Unless the head is fixed in the lower uterine segment it may be

dislodged to a higher level in the pelvis when the lateral position is

assumed. Or, in a few eases, it may actually descend to a lower level

than the stei’eoscopic view revealed by virtue of the fact that the fetal

bodj’’ becomes more perpendicular to the inlet.

Anteroposterior stereoroentgenograms show undistorted spacial re-

lations of head to pelvis and, for that reason, are superior to lateral

views in the study of those valuations in the fetal axis of descent

which represent the chief objective of this present investigation.

There are a number of reasons why the lateral views are not as satis-

factory for this purpose. In the fir.st place it is difficult to place the

patient so that the anteroposterior diameter is parallel with the film.

It is equally difficult to center the central ray at right angles to the

anteroposterior diameter. Finally, the enlarged shadow image of the

fetal head within the pelvic cavity, as seen in the lateral film, makes

it difficult to appreciate its axis of descent in relation to the sym-

physis in front or the sacrum behind.

During labor the wet stereoroentgenograms may be viewed in the

ordinary stereoscope and for practical purposes a true concept of the
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spacial relationship of head to pelvis can be obtained. HoAvever, it is

impossible to accurately control the size of the stereoscopic image of

bead and pelvis and we believe that some attempt to correct this un-

desirable physical fact is helpful. We have perfected a practical

model of the precision stereoscope to serve this purpose. The wet

films can be viewed immediately but, since the presence of developing

frames makes it difiScult to place the film correctly over the view box,

some distortion of the image is inevitable, even in the precision stereo-

scope, though present to a lesser degree than would occur with the

ordinary stereoscope. In a few cases the films, even when dried and

wewed correctly in the precision stereoscope, may not be suitable for

measurement, because the patient, through the discomfort of active

labor, may move during the interval between the stereoscopic shift.

However, under both circumstances, the precision stereoscope recon-

structs a mere accurate image with less distortion than occurs with

the ordinary flexible stereoscope. These objections to the use of the

ordinary stereoscope, for viewing either the wet or dried films, are

not serious enough, however, to preclude its use when the observer is

aivare of the principles of stereoscopic distortion. The precision

stereoscope makes it possible to see an exact reproduction of the

pelvis and the fetal-pelvic adaptation. Any measurement desired may
be taken. We are convinced that idewing the actual pelvis and seeing

the fetal-pelvic adaptation are much more important than any linear

or volumetric measui'ements.

OBSERVATIONS

fAJ Normal Mechanism of the Lower Uterine Segmeni

In a recent publication^ we discussed the general pattern of normal

labor and made reference to the role of the lower uterine segment in

molding and directing the head dowmvard and backward into the

pelvic cavity during engagement and descent. In view of the fact

that at this time Ave concerned oursehms largely AAuth Amriations in

the position and degree of this downward and baclcAvard curved axis

of descent, Ave must first briefly reAucAv the principles inA’olved in the

normal mechanism.

In normal labor the axis of the loAver uterine segment causes the

head normally to folloAv an axis in the posterior segment of the pelvis

in relation to the sacral curve. This control exerted by the loAver

uterine segment and its supporting structures may be termed its

“guiding” or “directing” influence. At the same time it causes

flexion and molding of the fetal head. The degree of flexion or mold-
ing is, to a certain extent, dependent on AA’hether the membranes are

intact or ruptured.
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Before, tlie time of Robert Barnes^ the function of the lower uterine-

soft parts was imperfectly understood. In 1869 lie deseiubed the

curved axis of descent referred to and attributed considerable sig-

nificance to the inclined plane of the anterior wall of the lower

uterine segment, believing that this plane deviated the head down-

ward and backward into the holloiv of the sacrum. He termed it the

anterior or first “uterine valve.'’ Barnes' views have received but

scant recognition b}" modern obstetric authorities. We believe our

observations have confirmed Barnes' principles, but the use of the

roentgen ray has enabled us to study the effect which the factors out-

side of the lower uterine segment, especially the character of its

fascial supports, may exert in modiH'ing the position and degree of

tliis curved axis of descent.

Further stud}’’ of many x-ray examinations of normal and abnormal

labor has convinced us that apparently the axis of the lower uterine

segment does not always correspond to the optimum axis of the pelvic

canal. In analj'^zing these eases ive have arrived at the conclusion

that the axis of the lower uterine segment must be infiueneed by its

fascial attachments to the bony pelvis and that variations in this axis,

caused by such attachments, exert a profound influence on the mecha-

nism of lab 01’.

The guiding influence of the lower uterine segmeiit in normal labor

and the principle of the variations in its axis, which concern us espe-

cially at this time, are illustrated in the case study shown in Fig. 1.

The lower uterine segment has been outlined by the use of 6 per cent

sterile sodium iodide solution held under pressure in the vagina at the

time the roentgenograms were obtained. In the first roentgenogi’am

obtained early in labor the head was situated over the fore-pelvis

close to the symphysis, L. 0. T. position, posterior j^arietal presenting

and dipping well in the inlet. The sodium iodide was injected when

the cervix was approximately three fingers dilated and well thinned

out. This method of Ausualizing the lower uterine segment was used

in a few eases without harm to the patient.

The axis of the outlined lower uterine segment in Fig, 1 (long

curved arrow), through which the fetal head is descending, is slightly

downward and backward and, as near as can be determined, rejire-

sents the degree of curvature which occurs in normal laboi’. The

fascial supports, which modify the degree and positioji of this axis,

are situated between the vagina and the rounded portion of the lower

uterine segment in the position indicated “X,” Fig. 1. Note that the

length of “X," which represents the distance between the posterior

a.speets of the symphysis and the antei’ior portion of the dilating utej’o-

eervical junction, is gi’eater than “B,” the distance between the saeriun

and the posterior aspect of the uterocervieal junction. Variations hi
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the lentil, strength, or character of these structures, and

Fig. 1, will naturally affect the position of the axis of the lower uterine

segment, therebj’- guiding the head downward in one extreme close to

the sacrum, or in the other close to the s.ymphysis.

It will be noted that these variations in the position of the axis of

the lower uterine segment are attributed to the length, strength, and

character of the fascial attachments, situated at a low level just above

the cervix, Fig. 1. At a higher level, as indicated in Fig. 1,

the lower uterine segment is iiermitted a degree of movement

independent of these lower fascial attachments, thereby allovdng it to

move in conjunction with the bodj’- of the uterus and the fetus to ad-

just its long axis to the uterine caidty. In the ease of an abnormal

pelvis, the lower utei-ine segment at higher levels, not being fixed, can

Pig’. 1.—The lower uterine segment is outlined by C per cent sodium iodide which
has infiltrated upward between the membranes and the lo’iver wall of the uterus.
Note the slight downward and backward axis of descent. Variations in the position
of the axis of the lower uterine segment will result from differences in the lengths
(A and B), strength, or character of the fascial supports originating from the utero-
cervical junction at "X." The upper portion of the lower uterine segment "C" is
freely adaptable to any particular fetal or uterine axis, and is flexible enough to
allow fetal-pelvic adaptation to pelvic tj'pe at the inlet.

allow for auj' necessary adaptation from the standpoint of position

in relation to the jielvis or a.synclitism in relation to fetal piston axis.

Thus, because of the freedom in movement possessed by the upper

portion of the lower uterine segment, the fetus may be directed

toward the inlet at practically anj’’ angle as a result of variations in

the inelination of the pelvic inlet, variations in fetal piston axis,

an inlet of abnormal shape, or the presence of relative disproportion.

Ilerotofore, obstetricians have placed considerable importance on

these factor.'; which modify the utei-ine axis in relation to. the inlet.
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Every conceivable method for measuring not only the bony pelvis it-

self, but also the inclination of the inlet as well, has been suggested

without, however, supplying the full explanation of all the difficulties

met. It is true that in certain individual eases labor may be pro-

longed by the presence of anterior or posterior asynclitism, but, as a

rule, very early in labor these variable degrees of asynclitism are cor-

rected, and the changing axis of the fetal head will indicate that the

guiding influence of the lower uterine segment is making itself evi-

dent. Providing the uterine forces are strong enough, the head will

follow an axis through the true pelvis, which is determined by this

latter factor and not by the direction assumed by the fetal axis at

Figr. 2.—The first position of head after descent has occurred in labor. The bead
is descending- through an axis in the fore-pelvis determined by the p sition of tne

lower uterine segment. Note the extreme flexion and molding. The anterior part oi

the head is close to the symphysis “A.” Anthropoid type of pelvis. Position of head
R. O. A. (Difficult medium forceps delivery, stillbirth.)

the inlet. By the time the cervix is partiall3’' dilated, the head in

active labor will begin to assume the axis of the lower uterine seg-

ment, in which it will ultimately descend to the bottom of the pelvis.

The guiding influence of the lower uterine segment and its fascial

supporting structures continues to act in determining the axis of

descent until the biparietal diameter of the head is in the fully dilated

cervix. At this point the stretched fascial supports encircling the

head exert their final influence. This terminal effect of the fully

dilated cervix on the axis of the descending head can be observed

when, prior to a forceps delivery, the last rim of the cervix is manu-
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ally pushed over the head. As a result of this maneuver, the axis of

the head may be rather suddenly deviated posteriori}^ from a for-

ward direction.

(B) Variations in the Position of the Lower Uterine Segment

We have noticed that during labor, depending on the direction

through which the fetal head is guided by the soft parts, three axes

can be recognized. The following three illustrations from roentgeno-

grams, taken after some degree of dilatation of the cervix liad been at-

Flgr. 3.—The second position of the head after descent has occurred in labor. Then^d is situated in tlie mid-axis of tlie pelvis, sllglitly favorlne: the posterior pelvla
(Compare ••a." and '-A'.") Position of liead L. O. T.

tained, are sufficiently characteristic to reveal the important points.

For descriptive purposes these variable positions of the axes, along
which the fetal head may descend late in tlie fii-st stage of labor, may
be classified the first, second, and third positions.

In the first extreme example (Fig. 2) the head is situated in the
fore-pelvis with the anterior lateral aspect of the head close to the
symphysis and descending pubic rami. The posterior lateral portion
is considerabl}'^ remoA^ed from the sacrum. Marked molding and
flexion of the fetal head are also evident.
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In the second position (Fig. 3), the head is centrally situated in

the pelvis, theoreticall.y equidistant from sj’^mphysis and sacrum, but,

as a rule, the head while in this midposition actually tends to en-

croach more on the posterior pelvis.

In the third position (Fig. 4), the head is situated over the posterior

pelvis with the anterior lateral aspect far removed from the sj^m-

physis and the posterior portion close to the promontory and sacnnn.

These three extreme variations in position of the head may exist at

the inlet, but at this high level the position is not of great signifi-

Fig:.' 4.—The third position of the liead after descent has occurred in labor. The
liead is close to the promontory and sacrum, descending through the axis of 4 Ip
posterior pelvis, as determined by the position of the lower uterine segment, (rsotc

distance from symphysis “A.”) Position of head R. O. P.

cance. For instance, with the onset of labor the head from any posi-

tion at the inlet maj’- be forced downtvard and backward into the pos-

terior pelvis according to the normal mechanism of labor. On the

other hand, it maj" be forced to descend in an axis through the fore-

pelvis:,- but only a trial of active labor will determine in which direc-

tion it .will go; It is obvious that the subsequent meclianism in rela-

tion to the type of ]ielvis and the clinical course of labor will be modi-

fied by the particular axis of descent which the head is forced to follow.
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111 view of the fact that we believe the causative factor to he the

supporting structures of tlie lower uterine segment, diagramniatie

representations of the supposed appearance of these structures, which

would deviate the head into the fore-pelvis or into the posterior pelvis

after some measure of eervical dilatation has been attained, are illus-

trated in Figs. 5 and 6. While it is true that three degrees in the

position of the pehdc axis can be recognized, from the standpoint of

this inve.stigation only the extreme forward and extreme backward

Fig. 5*.—Di.agrammatic illustration to show the suppo-secl position of the axis of
the lower uterine segment in the fore-pelvis, as caused by the arrangement of the
attachments of its fascial supports.

axis of descent are referred to, namely, the first and the third
;
and

we shall now make reference onl.y to the head descending in the fore-

pehus or in the posterior pelvis.

DESCENT OF THE UEAD THROUGH THE FORE-PELVIS

The head, wliieh has descended into the fore-pelvis after partial or

almost full dilatation of the cervix has been attained, may have origi-

•Tlio diagrams shown in Fig.s. 5 and G «lo not indicate correctly the direction of
the fascial att.-ichment of the lower uterine segment. The proper direction of these
supporting structures is shown in Fig. 1.
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nated from such a range of position at the inlet that some attempt

must be made to classify the various types and choose representative

examples for illustration purposes. For discussion we have chosen

the following case types:

1. The tjTDe of case in which the liead is placed over the fore-pelvis at the onset

of labor and descends through and adjusts itself to the particular shape of the

fore-pelvis.

2. The type in which at the onset of labor the head is placed over the posterior

pelvis where it has already adjusted itself to the particular shape of the posterior

Fig. 6.—Diagrammatic illustration to show the supposed position of the axis of

the lower uterine segment In the posterior pelvis, as caused by the arrangement of the

attachments of its fascial supports.

segment, only to descend downward and forward during labor, readjusting itself to

the shape of the fore-pelvis as it descends.

3. Example of a head directed into and descending through the fore-pelvis, even

though the pelvis is normal with a normal inclination, and the cliild is average in

.size.

4. The high head in the fore-pelvis which fails to descend cither through tlic

fore-pelvis or through the posterior pelvis. Cesarean section ultimately becomes

necessary.
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(1) Descent and Adjustment to the Fore-Pelvis

We were especially fortunate in obtaining three stereoroentgeno-

grams in the following case study, which demonstrate a number of

characteristics of this particular type of meelianism. Tlie type of

pelvis corresponds to a fairty typical android with definite narrowing

of the fore-pelvis at the inlet, slight convergence of the side walls, and

Fig. 7.—First x-ray examination in labor. Head descending through soft part axis
situated in the fore-pelvis. Head position R. O. T. Typo of pelvis typical android.

Fig. S*.—Second x-ray examination in labor (same case as Fig. 7). Head de-
scending througii soft part axis situated in the fore-pelvis. The head lias rotated
to the R, O. T.-R, O. A. position.

slight narrowing of the subpubie arch. The first stereoi’oentgenogram

early in labor shows the head over the fore-pelvis in the E. 0. T, posi-

tion (Fig. 7). A later x-ray study shows slight descent with the head

now R. 0. T. to R. 0. A., still more in the fore-pelvis than in the pos-

terior pelvis (Fig. 8). The last x-ray examination (Fig. 9) shows the

•In the succeeding half-tone illustrations vrith an x-ray effect, the ratio of head
size to pelvic size has been modified to show to better advantage the axial position
of head to pelvis.
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head in the fore-jDelvis close to the sympliysis and descending pubic

rami, almost in the direct 0. A. position. When in this position the

cervix Avas four fingers dilated, and the deliA’^ery Avas terminated from

this position and level (at or slightly beloAv the level of the spines)

by loAV medium forceps. As a result of the doAVUAvard and forward

axis of the loAver uterijie segment, AA’-e find here an example of adjust-

ment of the head to an anterior position in an android type of pehus.

We liave a number of eases shoAving a pelvis quite similar to this one

in size and shape, in Avhieh the head descended close to the sacrum

in the 0. T. position because, the loAver uterine segment directed the

head through the posterior- pelaus,., (see Fig. 17). In fact, this latter

mechanism is the more Aommpn of /the tAvo. The demonstration of

tliese tAvo different mechanisms of labor, ip regard to iiead position

Fig:. 9.—Third x-ray exarriination in labor (same case as Figs. 7 and S). '

further descent through the fore-pelvis the head has rotated almost to a direct O. A.

position at the level of the spines.

during descent in the same type of pehds, indicates the importance

of the soft parts in labor. Thus a transverse position in an android

pelvis can be predicted only on the basis that this is the more frequent

mechanism. In the indiAddual ease, as illustrated in Pigs. 7, 8, and 9,

- aii'antei’ior position may obtain if the head descends in the fore-pelvis.

Summary of Clinical Course of Labor in This Patient.—^Mrs. J. F-, wliito,

^.primipara, agecl^ .thirty-five. Unit No. 2GG285. Tlie patient Avas admitted to labor

room at 7:40 A, at-., March 27, 193G, with a liistory of ruptured membranes since G

, A.sr.' Pains sVarted at S a.M. First x-ray e.xamination at II a.al (Fig. 7). Pelvic

^^examiriatiop at 12:”3,5 F-w. showed the cervix to be fingers II, thin, firm. Vertex

il. O.'T.' iii'bririi. ' Pains every three minutes, lasting thirty to forty seconds. Second

'^^-ray‘ at"4 F.sr. (Fig.' S). Pelvic examination at S p.m. showed the cervix to be

• almost .fingers III, dilated, tliicl: and firm. Vertex now reported to be slightly

'

lintbrior. Labor continued during night with pains of moderate intensity. In the
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morning the patient was distended with gas. The uterus was denated to the right.

Pains poor in quality. Patient tired. Last x-raj' examination at 8:30 a.m. (Fig.

.9). Pelvic examination at 10 a.ji. disclosed tlie vertex to be E. O. A. and showed

the cervix to be fingers r\^, dilated, and a thick rim remaining. Delivery by medium

forceps at 4:47 P.K. March 28. Vertex direct 0. A. in fore-pelvis at level of

.spines. Patient was in shock, requiring infusion and, several days later, a trans-

fusion. Weight of child: 3430 gm. Duration of labor: thirty-four hours.

l<'ig. 10.—First x-ray examination early in labor .shows vei to: L. O. P. situated over
posterior pelvis. Type of pelvis android with anthropoid characteristics.

I'ip. 11.—Second x-ray examination later in labor (same ca.sc as PiFT. 10). The
fetal head has been carried forward and downward into the fore-pelvis by tlie in-
fluence of the position of the lower uterine segment. As it is carried into the fore-
Pelvls,' close to the symphy.sis, it ha.*; adapted itself to the narrow fore-pelvis by
rotating to the L. O. A. position.

(2) Desceni Through Fore-Pelvis From a Primary

Posterior Pelvis Position at the Filet

We have a number of case studies to illustrate this interesting type

of axis of descent tlirough the fore-pehds and its resultant effect on

the mechanism of labor in relation to pelvic tj-pe. The pelvis conforms
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to the android type with anthropoid charaeteristies, in which definite

transverse narrowing exists throughout the pelvis and a long, narrow

fore-pelvis is present. The first roentgenogram (Fig. 10) obtained in

labor showed the head engaged in the L. 0. P. position and situated

over the posterior pelvis. This is the ideal position for the head at

the inlet in this particular type of pelvis. The second roentgenogram

obtained in labor, however, shows a very different fetal-pelvic rela-

tionship (Pig. 11). The head is now close to the symphysis and

pubic rami, far removed from the mid and lower sacral region

in the L. 0. A. position. In other words, the head has descended

downward and forward along an axis which carries it away from the

posterior pelvis into the fore-pelvis and so prevents it from utilizing

the maximum space posteriorly. Normally, such deviation of the axis

anteriorly should not occur until the head has passed through the

mg'. 12.—Diagram to illustrate tliat a head carried througli the fore-pelvis

virtue of a forward axis of the lower uterine segment will attempt to adjust itse*r

to the shape of the bony boundaries of the fore-i>elvis.

cervix. To compensate for this change in axis of descent, the head

must now”^ adapt itself to tlie shape of the bony walls of the fore-

pelvis.

Clinical Coarse of Laior.—^Mrs. K. C. (Unit No. 44SD77), white, primipara, aged

twenty-four. "Weight of baby: 3600 gm. The patient was admitted at 6 A.jr. July

2, 1935, mth a history of uterine contractions since 3 a.m. The vertex was engaged

on admission. Pains increased in frequency and severity. First x-ray examination

at 9:20 A.M. (Fig. 10). Pelvic examination at 11:30 a.m. revealed a narrow rim of

cervix remaining; membranes ruptured. Position L. 0. T. The head was pushed

against the symphysis with plenty of room in liollow of sacrum. Second x-ray

examination at noon (Fig. 11). The labor was terminated at 3:30 P.M. by low

medium forceps after failure to advance with adequate second stage contractions.

Duration of labor: twelve and one-half hours.

"We believe the.se two ca.se studies (Figs. 7 to 11) demonstrate cer-

tain principles in regard to fetal head adaptation during descent as
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well as in tlie variation in the pelvic axis through which the fetal

head descended. The principle, to a certain extent, is illustrated in

Fig. 12, A\diich indicates that when a fetal head is forced to descend

through the fore-pelvis it must attempt to adjust itself to the particu-

lar shape of the fore-pelvis. We have a number of similar examples,

in which the head adjusted itself during labor from some other posi-

tion at the inlet to a direct 0. P. position lower in the fore-pelvis as

it was guided downward and forward through the axis of tlie lower

uterine segment. In such cases, the pelvis usually conforms to an

anthropoid type with a nari’ow fore-pelvis.

(3) Fore-Pelvis Descent Through a Normal Pelvis

The case studies just described possessed pelves of abnormal size

and shape, and as a result the pelvis itself maj'^ be supposed to have

Pie. 13.—A good example of a head directed downward and forward by the lower
uterine segment against the symphysis into the fore-pelvis. The pelvis is normal. No
fetal-pelvic disproportion is present. The inclination of the pelvis is normal.

modified the course of the head in association with a downward and

forward fetal piston axis. We were fortunate in obtaining the ex-

ample shown in Pig. 13, which would seem to give further support

to the theoiy that the position and direction of the axis of the lower

uterine segment is determined by its fascial attachments to the pelvic

side walls. The pelvis conforms to the normal or gynecoid t^^pe. The

inclination of the inlet is normal. The roentgenogram illustrates that

the anterior parietal aspect of the fetal head is quite close to the poste-

rior aspects of the symphysis and that a large space exists beUveen

the posterior lateral aspect of the head and the lower sacral region.

It is true that the axis of the fetus is pointing downward and forward,

and, theoretically, such an attitude might be regarded as the sole

cause for the position of the head in relation to the pubes. It is hard

to believe, however, in a pelvis of .such ample dimensions that fetal
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axis alone would prevent the head from making use of tlie spacious

posterior pelvis. The labor was prolonged and complicated by inertia

and slow cervical dilatation. The delivery was terminated by a low

medium forceps operation.

Clinical Course of Labor.—^Mrs. P. B. (Unit No. 476830), white, priniipara, aged

tliirty-four. Weight of child: 3550 gm. Length of labor: twenty-seven hours. .The

patient was admitted to labor room at 8:30 P.sr. Aug. 11, 1936, with history of pains,

since 12:15 a.m, P'ehdc examination at 11:15 p.m. sliows the cervix to be fingers

II, dilated and thin. Vertex near .spines, R. 0. T.
;
membranes ruptured. Moderately

severe contractions continued during the night and the following morning. X-ray

(Pig. 13) examination was obtained about 10 a.m. August 12. Pelvic examination

at 1:15 P.M. showed the cervix to be fingers III to PV, dilated. The anterior lip of

the cervix was firm. Vertex in fore-pelvis (No. 1 position) B. 0. T. Marked caput

Pig-. 14.—X-ray examination obtained during trial of labor. Head is high, held
against symphysis. (Compare the lengths of A and B with similar distances shown
in Pig. 19.) Cesarean section.

and molding at level of spines. Pains occurring every two or three minutes. With

cer\dx out of the way and the vertex B.O.T., the patient was delivered by low.

medium forceps at 5:20 f.m.

(4) The High Head in the Fore-Pelvis Which Fails to Descend

A study of the roentgenograms obtained during a trial of labor, in

which the deliveiy was accomplished later by cesarean section, illus-

ti'ates several important points Avhicli may or may not be attributed to

the position of the lower uterine .segment. In Pig. 14 the head is high

over the fore-pelvi.s clo.se to the symphysi.s and abdomiiial wall. It JS

true that there is disproportion in conjunetioii with an abnormal pelvis

in this case, but, from our oivn clinical experience, we believe tliat this

high head, to a certain extent, is held forward by tense fasciae which
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maintain the head in a poor mechanical situation for descent and that,

had the same head in the same pelvis been permitted to oceup.y a posi-

tion over the posterior pelvis at the beginning of labor, delivery from

below might have been possible.

We have pointed out that the upper portion of the lower uterine

segment is not controlled bj* fascial attachments to the same degree

as its lower portion (Pig. 1). To assume that tense fasciae may hold

a floating head against the S3unph3^sis at the inlet would require an

associated high level for the uteroeervical junction (“X,” Pig. 1),

from which the supporting structures originate.

Pi’om these observations it would seem that such variations in the

level of the cervix must exist, due to the fascial supports themselves

;

but further investigation is neeessar.y to proye this point.

DESCENT THROUGH THE POSTERIOR PELVIS

As in the anah-’sis of examples of descent through the fore-pelvis,

ease studies can be found to demomstrate great variation in the e.xtent

to which the fetal-pelvic relationship mnst change before the head

ultimatel.v descends in a posterior axis in relation to Ihe sacrum and

shape of the posterior pelvis. Comparable tj'pes of cases discussed

under descent through the fore-pelvis ma^^ be chosen.

1. De.scent from inlet to outlet through the posterior pelvis and associated adju.st-

nient to the shape of thc'iiostcrior pelvis.

2; ;Da.4ccnt tlirougli tlic posterior pelvis from a primary po.sition higli over the

fore-pelvis.

3. The efficient course of labor in normal pelves, with a child of average or

under average size, wlien descending through the 2)ostcrior pelvis.

4. Tlio favorable prognostic sign of a head high, but situated over the posterior

pelvis. • •

(:}) Descent From Inlet to Ontlet Throngli the Posterior Pelvis

The shortest and easiest axis for the head to follotv when situated

at the onset of labor over the postei-ior pelvis is that through the

posterior pelvis. An example has alread.v been given in Fig. 4, where
it will be observed that the fetal head is descending in a large an-

thropoid t.ype of pelvis in the E-. 0. P. to R. 0. T. po.sition, close to tlie

promontoiy and sacrum. The labor was uncomplicated, e.vcept for

an outlet forceps deliver.v. Precisely the same axis is being followed

in the example shown in Pig. 15. The pelvis in this case conforms to

the Cypical android with a g.vneeoid fore-pelvis. The head, revealing

extreme flexion and molding, is descending in the R. 0. T. to R. 0. P.

position, close to the sacrum and as far removed from tlie posterior

:a.speet of tlie s.vmph.vsis as it is mechanically’ po.ssible to bo. In tlii.s

ease, in spite of a large child .(S pounds) and a small abnormal pelvis,
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the vertex descended rapidlj^ tlirougli the pelvis to bulge the posterior

perineal region. After failure to advance beyond this low level, labor

was terminated by forceps. Under these circumstances the influence

Fig. 15.—Anteroposterior roentgenogram showing the head, B, O. P.-B. O. T. posi-

tion, descending through the posterior pelvis as far removed as possible from the

symphysis, A. Type of pelvis android.

Fig. 1C.—Mechanism in the android type when the head is directed

of the posterior pelvis. The head is in the O. T. position and, as a rule, maintains

this position to a low level as a result of the shape of the posterior pelvis.

of the type of pelvis upon head position during descent through the

posterior pelvis becomes apparent. In other words, when the head is



CALDWELL ET AL. : ROLE OF UTERINE SOFT PARTS IN LABOR 745

forced to follow tlie axis of a lower uterine segment situated in tlie

posterior pelvis by virtue of the length, strength, and character of its

fascial supports, the head will attempt to adjust itself to the shape

of the posterior pelvis as it descends (Pig. 16).

Last year we discussed this particular result on the mechanism of

labor and described the mechanism in android types according to the

lirineiples illustrated in Pig. 17. Li anthropoid tjqies, when the head

engages and descends in the oblique posterior position through the axis

of the posterior pelvis (Pig. 4), rotation to the anterior position usu-

allj^ does not occur until the head is through the cervix and meets the

resistance offered hy the lower posterior aspect of the pelvic gutter.

Thus when Ave observe the head descending in the posterior pelvis,

the type of which is knoAvn, ive can understand the reasons for exiieet-

ing transverse positions in android types, and posterior positions in

Fig. 17 Diagram to show that, if the head is directed througli tlie posterior
segment of the pelvis by tlic position of tlie axis of the lower uterine segment, it will
adjust Itself to the shape of the posterior pelvis. Hence, transverse positions are
common in android types, and posterior positions in anthropoid types.

anthropoid types; and avc can also understand lA’hy, as a result of

fetal-pelvic adaptation to the shape of the posterior pelvis, the head

may not be rotated at the level of the .spines with ease in the android

type, but must be brought to a lower level before rotation can be

effected
;
or whj^ in the anthropoid type of pelvis the posterior position

may be difficult to rotate until it has descended through the eeriux

(2) Descent Through the Posterior Pelvis From n

Primarg Position High in the Fore-Pelvis

In contrast to cases of descent through the fore-iieh’is from a pri-

mary position higher in the posterior pehus, we have encountered

examples in which the head was originally directed into the fore-

pelvis, but later in labor was forced to descend in an axis determined
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by the axis of the dilating loAver uterine segment, wbieli showed a

downward and backward curve. A representative example is shown

in Figs. 18 and 19. Early in labor (Pig. 18) tlie head presented high,

close to the symphysis in the L. 0. T. position, Avith a definite posterior

pai’ietal tendenej’^ and with the long axis of the fetus directed down-

Avard and forAvard. The second x-ray examination, obtained Avhen the

Fig-. 18.—X-ray examination early in labor. Vertex L. O. T. posterior parietal posi-

tion situated over fore-pelvis.

Fig. 19.—Second x-ray examination later in labor (same case as Fig. 17) sbows
vei-to.x has been carried a-way from symphysis into the axis of posterior pelvis by
means of the influence of the Io-\ver uterine segment.

cerAux Avas fingers III to IV, dilated (Pig. 19), sIioaa^s that the doA\m-

AAmrd and forward axis of the fetus, as a Airhole, still persists, although

to a lesser degree, and that the entire head is noAV more removed from

the .S3'mphysi.s and is situated nearer to the posterior pehus. A long

labor AA'as necessary to permit the head to descend sloAcly, more and

more into the axis of the loAi'er uterine segment situated in the poste-

rior pelvis. Because of lack of satisfactoiy progress the patient Avas
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placed on the delivery table with the cervix thinned ont and four

fingers dilated. As soon as the bi-parietal diameter of the head passed

through the cervix, it laterall}* flexed into the posterior pelvis close

to the sacrum in its proper axis for fui-ther descent.

Clinical Course of Jxibor.—Mr.s. A. M., ivliite, primipara, aged twenty-three.

Weight of child: 3270 gm. Duration of labor: fifty hours. The patient was ad-

mitted to the labor room at 11:30 P.M. Sept. 10, 1935. Pains began at 10 p.m. with

slight show. On admission contractions occurred every fifteen to twenty minutes,

lasting thirty or forty seconds. Pelvic examination at 10:30 A.jr. showed the

cervix to be fingers I dilated, thick, effaced. Pir.st x-rays at 10:50 .\.M. (Fig. 18).

Pains increased in frequency. Pelvic examination at 1 .\.M. September 12 showed

the cervix to be fingers II dilated and thick; membranes intact. Pelvic examina-

tion at 9 A.ii. September 12 showed the cervix to be fingers lY. Second x-ray

examination at 10 A.st. September 12 (Fig. 19). Pelvic examination at 11 A.Jt.

revealed the cervix to be thin, and fingers IV dilated. Delivery by low forceps at

2:57 P.Ji. September 12. Head at spines, vertex L. 0. T. Sagittal suture pointing

into the fore-pelvis. Thin rim of cervix. As the cervix was pushed over the head

the vertex laterally flexed into the posterior pelvis and was rotated manually at

a lower level to an 0. A. position.

(3) The Efficient Course of Labor in a Normal Pelvis

With Descent Through the Posterior Pelvis

In a recent publication^ we discussed fully the nojunal mechanism

of labor and pointed out that the head normally is directed downward

and backward, more through the po.sterior jtelvis than through the

mid- or fore-pelvis. As a result of the soft parts directing the head

more commonly in this posterioi' axis, we were able to associate

anatomically this common soft part axis with the bony pelvis. For

practical purposes this soft ])art axis corresponds to a line descend-

ing parallel with the saci-um from the points of intersection of

the Avidest transverse diameter and the antero])osterior diameter at

the inlet. Although labor, as a rule, is efficient Avhen such an axis is

followed, a number of exceptions have been noted in Avhich the labor

is co7nplieated by inertia and cervical dystocia, and an operatiA'c de-

livery may become necessary. \Ye have observed that at the onset of

labor the head may liaA'e alread.v descended to a low level in the pelvis

in an ideal axis for further de.sccnt in the axis of the posterior peh’is.

Snell a case is illustrated in Fig. 3. Yet. during labor, the cervix

dilated slowl.v and inertia was jiresent. The delivery was terminated

by manual dilatation of the cervix and a Ioav median forcejis operation.

The presence of a normal pehds and engagement of the head in similar

examples rule ont the po.ssihility of dispi'ojiortion. This type of case

is not uncommon. "We have observed, Iiowever. that the head is fre-

quently large and round. The explanation for the cause of the diffi-
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eulty \Yit]i the cervix is not clear, but it would seem that the fascial

supports, although maintaining the head in a good position, prevent

it from effectively distending the lower uterine segment to “get at

the cervix/'

(4) The High Head Held Over the Posterior

Pelvis as a Favorable Prognostic Sign

Oceasionallj^ the floating head causes considerable concern early in

labor, whether or not the patient is known to have a normal or ab-

normal pelvis. If, however, it is held close to the sacral promontory,

as illustrated in Fig. 20, a longer trial of labor is justifiable, because

it is situated over the posterior pelvis in an ideal position for descent.

Pig. 20.—The fetal head, though floating, is situated close to promontory ov‘'r the
posterior pelvis in the ideal position for descent througli the posterior pelvis. Favor-
able prognostic sign. (Compare the lengths of A and B with similar distances shown
in Pig. 14.)

provided, of course, the soft parts are so disposed as to maintain this

axis throughout the posterior pelvis as the head descends.

FREQUENCY OP OCCURRENCE OP THESE VARIATION.S

IN AXIS OP PETAL DESCENT

In view of the fact that considerable experience is necessaiy on the

part of the observer in order to appreciate correctly, in the stereoscopic

image of head and pelvis, the axis of fetal descent in relation either

to the symplysis in front or the sacrum behind, we considered at one

time that the descent through the fore-pelvis was rare in occurrence,

and that in tlie vast majority of all cases the descent was eventually

through an axis in the more ample posterior pelvis. However, when
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we reviewed films obtained during tlie investigation of related aspects

of the mechanism of labor and became more experienced in the study

of fetal-pelvic relationships, we began to find that varying degrees of

descent through the mid- or fore-pelvis occurred with greater fre-

quency than we had suspected.

At this time, however, we have made no statistical analysis of our

series possessing one or more stereoroentgenograms obtained in labor,

and we hesitate to suggest the frequenej" with which the head may be

directed downward through the fore-pelvis. Yet, it is of sufiSeiently

common occurrence to be taken into account in each case of prolonged

labor, because, as the histories indicate, the clinical course of labor

in these eases appears to be complicated by inertia, cervical dystocia,

and prolonged labor. Manual dilatation of the cervix, followed by a

forceps deliveiy, is not an uncommon method of terminating the labor

in these eases.

In conclusion, although the roentgenologic and clinical data must be

correlated with great care in a larger series of cases, we believe that

a knowledge of the axis of descent is essential before the proper treat-

ment can be instituted. Earlier recognition of these variations in

labor by either roentgenologic or clinical methods of diagnosis, or both,

will enable us to institute the proper treatment early in labor, in an

attempt to avoid exhaustion of the patient and the difficult operative

deliveries which are so frequently necessary in these cases.

SUMMARY

1. The lower uterine segment and its fascial supports represent an

active force in determining the axis along wliich the fetal head must

descend through the pelvis.

2. The maximum guiding influence of tlie lower uterine segment be-

comes evident only after definite dilatation of the cervix has occurred.

3. The position of this axis is variable in each individual case, and

examples of descent through the fore-pelvis, tlie mid-pelvis, and the

posterior pelvis are described.

4. The clinical course of labor and the head position in relation to

pelvic tn^e is distinctly modified, depending on the particular axis the

head follows.

5. In the majority of instances, roentgenologic diagnosis cannot be

made dogmatically during labor, because only the active forces of

labor can ultimately determine the axis through which the head can

descend. The later the examination is taken, the greater the possi-

bility of accurately deteiunining the axis the head is attempting to

follow.
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6. These variations in labor in the fetal axis of descent, we believe,

will ultimatel.v enable us to understand the question of inertia and
cervical dystocia, and the correct method of treatment for these

conditions.

7. A knowledge of the possible oeeurrenee of these variations in any
individual ease in labor is essential before a reliable clinical and

roentgenologic diagnosis can be made.

8. Patients who are not progressing normally in labor warrant a

careful examination in order to determine, among other things, if the

head is descending in the proper relation to the symph.ysis in front

or the sacrum behind.

9. The variability of the fetal axis of descent witii its resultant

effect on the meehani.sm of labor indicates that difficulty in labor can-

not be anticipated by linear or volumetric measurements alone.

10. The mechanism of labor in relation to the sliape of the pelvis

cannot be adequately discussed without taking into account the varia-

tions in the position of the axis of the lower uterine segment, along

which the head descends.
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PISCUSSION

DR. E. D. PLASS, Iowa City, Ia.—I must confess that I find some difficulty in

following the arguments of the authors.

It is quite easy to agree with the first point brought forward, namely, that the

posterior parietal bone pre.sents earlier than the anterior, but I am inclined to be-

lieve that .such a phenomenon is associated with some distortion of the bony pelvjs

rather than with abnormalities of the .soft parts. It is obvious that if the pelvic

inclination is increased, there would be a tendency for the posterior jjarietal to de-

scend first, and we have long recognized that in patients showing even slight dis-

proportion there is a tendency in the same direction. I find it very difficult to think

of soft tissues altering the position of the head and am rather inclined to the opinion

that the position of the soft parts, that is of the lower uterine segment, is more

likely to be determined by the configuration of the bony canal. There are .se\'cral

arguments that seem to support such a contention. For example, it is recognized that

a patient with unilateral lamene.ss has probably a distortion of the pelvis with one

oblique diameter longer than the other, and it has been almost a universal ex-

perience that the head enters the pelvis in the long diameter. The head accom-

modates to tiie change of the Iiony pelvis irrespective of the soft parts.

Some of the slides that Dr. Caldwell has shown are difficult to interpret because

of the lack of definite knowledge as to the situation of the head. I gathered the

impression that the distance between the head and the .symphysis may well de-

pend upon the situation of the head; that as the head is engaging it might have come
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closer to the sacrum or to the symphysis, whereas after descending into the pelvis

there would be a tendency for closer approximation to both the anterior and posterior

walls. \
The arguments that were advanced imthc paper, but were not included in the

.spoken pre.'cntation, concern in part the possible activity of the uterosacral liga-

ments and I gained the impression from going over the manuscript that Dr. Caldwell

feels that those ligaments are contractile pn nntuie. The general teaching is that

the uterosacral ligaments are merely folds of connective tissue, and that being the

case, it is difficult to understand how they |an in any way actively influence the posi-

tion or shape of the lower segment and thup influence Uie i)osition in which the baby

enters the pelvis.

There has developed a fairly wide apj -eeiation of the fact that under the in-

fluence of the changes induced b}’ pregnane r all malpositions of the utenis, including

both the ceiaix and the body, tend to di.sa]pe.ar. We are familiar with the fact that

the retroverted pregnant uterus usually <umot be dilTerentiated in three or four

months from the uterus that .started pregn iiu-y in the anteverted position. That sus-

ceptibility of the uterus to alterations in t.-- |>o.sition makes me very skeptical of its

having such influence upon the position ofpihe head during labor.

J
DR. ALBERT H. ALDRIDGE, New Biik, N. Y.—At the Woman’s Hospital we

have had no actual experience in studyinf the mechanism of labor by the Caldwell

method. However, I would like to call attention to certain commonly observed facts

which seem to suggest that it is almost inipossiblc, during labor, for the fascial sup-

ports of the uterus so to fix the position of the lower uterine segment in the antero-

po.sterior diameter of the pelvis, as to constitute an important factor in directing the

course of the fetal head.
y

From the anatomical standpoint, it isjagreed quite generally that the uterus is

supported by a la}'or of endopclvic fascia referred to as the upper pelvic floor. In

the base of each broad ligament this fmiia is thickened to form the so-called car-

dinal ligaments which arc attached to the uterus at the level of the internal os. These

ligaments extend laterally and provide the chief support for the uterus. That por-

tion of the endopelvic fascia extending between the uterus and the inner surface of

the anterior border of the pelvis is looked u])on as the weak portion. Posteriorly

the ui)per pelvic floor is composed of a layer of endopelvic fascia and the uterosacral

ligaments.

Undoubtedly, as Dr. Caldwell has pointed out, the position of the cervix in rela-

tion to the sacrum and symphysis pubis varies slightly in ditTerent women. If the

cervix were held in this fixed position, during labor, it is conceivable that it might

be a factor in directing the course of the fetal head.

It is known that any relaxation of the endopelvic fascia supporting the uterus, and

e.specially the cardinal ligaments, results in groat mobility of the uterus and in some

degree of uterine prolapse. When the cardinal ligaments are shortened, even as little

as IJ/. to 2 cm., on cither side, by the Donrdd-Fothorgill operation, a prolapsed uterus,

with cervix presenting at the vaginal iniroitus, can be restored to a normal position.

As the cervix dilates at the level of the internal os during labor, it is obvious that

the fascial supports of the uterus which are attached at this level must relax, allow-

ing increasing mobility of the lower uterine segment. \Vhen the cervix has reached

full dilatation, it practically lines the true pelvis, causing complete n-laxation in

every direction of all the fascial supports of the uterus, allowing gn-.-it mobility of

the lower uterine segment. This undoubtedly is nature's protective mechanism

which prevents injury of the fascial .supj>orts of the uterus during labor.

At the end of the third st;ige of labor, there is so much mobility of the uterus that

the cervix frequently jiresents at or ]>rotrudes through the vaginal introitus. If

under such circiunstances the uterus is rejdaced manually to a normal level, it will
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be found that the cervix can be easilf moved to ahy position in the true pelvis. As
the cervix closes during involution, normal tensioWis restored to the fascial supports

of the uterus. As a result, a uterus wliich seems definitely prolapsed at the end of

labor will invariably be found in normal positionNvhen involution is completed.

Therefore, in view of the facts/presented, it seems doubtful as to whether the

lower uterine segment remains sulneiently fixed in position, as labor progresses, to

constitute an important factor inydirecting the course of the fetal head.

DR. HUGO EHRENFEST, ot. Loui^ Mo.—

C

aldwell’s careful x-ray observations

have established marked variations in the proximity either to sjanphysis or sacrum

of the axis along which the l/ead desci nds into the pelvis. According to his view,

the unfavorable approach toward the symphysis on the one hand, and the more

favorable deviation of the head backwml toward the sacrum on the other, are de-

termined by certain anatomicj conditions of the fasciae supporting and stabilizing the

cervix. It seems to me that jliis contention is well supported by certain observations

we make in vaginal examinations, during labor. We find in one case the dilating os

close to the symphysis with a broad, distended posterior cervical lip, and discover in

another case just the opposite situation with the os far back in the posterior fornix.

If I understand the essayist correctly, these variations would have to be considered

to be of great prognostic significance.

I am wondering whether Dr. Caldwell, on the basis of his information concerning

the fixation of the cervix in relation to either the anterior or the posterior pehic

wall, is willing to support my own idea of the occasional fixation of the cervix at an

unusually high level in the pelvis. I assume this condition to be present when in a

primigravida with a normal pelvis, a seemingly normal, flexed head fails to become

engaged either late in pregnancy or even with beginning cervical dilatation in labor.

We all have observed cases in which such an unengaged head with complete dilatation

of the cervix and rupture of the membranes rather quickly descends into the pelvis.

Many an unjustifiable cesarean section has been done under such conditions, be-

cause failure or rather impossibility of the head to enter the inlet had erroneously

been ascribed to a disproportion.

DR. LILIAN K. P. FARRAR, New York, N. Y.—The supports of the uterus

have received many different names, ^‘the parametrium,” ”the broad ligaments,”

“tne cardinal ligaments,” “the sustentacular apparatus” of Bonney, and perhaps

the most inclusive name, “the upper pelvic floor” by Polls. The best description,

however, I believe, is that given by Mackenrodt in 1894 (“ligamentum transversalis

colli”), who described a triangular wedge of tissue on cither side of the cervix made

up of thick bundles of muscle and connective tissue passing from the sides of the

pelvis into and down the sides of the cervix and vagina and extending anteriorly

from either side of the rectum up to and under the bladder. This “ligament”

Mackenrodt held to maintain the uterus in anteflexion. I believe that Dr. Caldwell

is correct in assuming that these fascial attachments of the lower polo of the uterus

influence the fetal head in its descent through the pelvis.

DR. BENJAMIN P. WATSON, New" York, N. Y.—I would like to say that Dr.

Caldwell and his associates arc approaching this subject in a most critical fashion.

I have been one of their chief critics. Their evidence is becoming so great in the

tj^po of pelvis to which Dr. Caldwell has applied these investigations that I am a

convert to the idea that the soft parts do play a considerable part in a great many

dystocias.

DR. CALDWELL (closing).—The mechanism of labor as shown in the first slide

is tlie usual mechanism which we have found in a very careful and rather critical ex-

amination of over 250 primipara cases. It is very difficult to sec what else would till

the child’s head toward the synipliy.sis or carry it backward toward the confer of
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the pelns except the shape and the support of the lower uterine segment. It is

difficult to see a very small head held close to the sacrum in a very large anthro-

poid pelvis where we cannot find any bony obstruction and explain it on a

basis of bony di.sproportion. Undoubtedly bony disproportion would hold the head

up, but in the cases where x-ray shows no bon}* disproportion it is difficult to explain

it in any other way except by the soft parts. A great many cases that arc held close

to the sj-mphysis dilate the cervix up to two or three lingers’ dilatation and on

rectal examination you can find a good deal of si)ace between the posterior parietal

bone and the sacrum, and with each drive it is pu.shed forward into the pelvis.

Ultimately this is corrected and in subsequent pregnancies the labor must be very
much easier. It would be well if the Society would investigate this subject during

the coming year and see whether we are right or not.

A CLINICAL REVIEW OP 110 CASES OF
OVARIAN CARCINOMA^

Prank W. Lynch, i\I.D., P.A.C.S., San Francisco, Calif.

(From the Department of Obstetrics and Gpnecologp, University of California:)

'^HE diagnosis of tumors is not always easy. It is one thing to

outline the mass but quite another matter to determine its nature

when the patient is difficult to examine, or complications ai-e present.

A review of tumors treated recently in my clinic showed that 5.6 per

cent of 300 fibroids were not recognized as sucli preoperatively, nor

were 15 per cent of 302 ovarian neoplasms recognized as ovarian. Fol-

licle and corpus luteum cysts were not included in the group because

they are not true neoplasms. In addition to these errors, there were

at least as many "correct and incorrect” diagnoses, wliich term we used

when a fibroid or ovarian cj’st associated with some other pelvic con-

dition was present and diagnosed but the associated condition was

not, or when the likely possibilities of the mass alone were listed with

arguments for and against each proposal, but without definite con-

clusions. The net result of this study showed an absolutely correct

diagnosis in less than 90 per cent of 300 fibroids, and in onh' 64 per

cent of 302 true ovarian neoplasms.

The importance of determining the exact nature of any tumor ]n-e-

operatively needs no discussion. Thirty-six per cent of the 302 ovarian

neoplasms under study proved carcinomatous, while cancer occurred

in the uterus or tumor in two and a half per cent of 1,200 fibroids.

Errors in diagnosis of ovarian tumors as.sume added importance be-

cause the improvement in results attending the present-day treatment

of cervical cancers and of cancers of the uterine body has not yet been

obtained with oA'arian carcinoma. These reasons influence me to pre-

•Rcad nt the .SLxtv-First Annual Mcetinp of the American GjTiocoloE-.'cnl Sacletj-.
Absecon, N. J.. May 2S. 193G.
A study made possible by the Cancer Fund of the Univon-Ily of California.
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sent tliis clinical review of 110 ovarian cancers, all of Avhieli have been

followed from treatment to death or to a survii’^al as long as nineteen

years.

material

The material consists of 110 proved carcinomas, all jirimary growths,

except two Krukenherg tumors. Excluded from this series are seA’^eral

carcinomas Avhich Avere secondaiy to cancer primary in the uterus, also

several secondaiy sarcomas.

The series comprises 95 papillaiy and/or adenocarcinomas, 5 malignant pseu-

domucinous tumors, 1 squamous cell carcinoma arising in a dermoid, 1 disgerminoma,

6 granulosa cell tumors, and the 2 Krukcnberg tumors which were considered

primary ovarian tumors before operation, and gave no clear history of the stomach

cancer until after the tumors had been removed. Sixty-live of the entire group

were bilateral, and 45 Avere unilateral tumors. Checkup of the histories of the 45

unilateral tumor patients showed that one ovary had been removed by operation in

nine of them a fcAv years before the beginning of the present illness. Sixty of

the papillary and adenocarcinoma gToup Avere double, and 35 AA’cre unilateral tumors.

Tavo dermoids Avere found in ovaries Avhich were the seat of adenocarcinoma. These

dermoids, hoAvever, Avere not involved in the malignancy.

The .110 OA'arian carcinomas constituted 36 per cent of 302 ovarian neoplasms,

13.3 per cent of 825 pelvic cancers in AA'omen, and 4.8 per cent of 2,300 peWc
neoplasms treated in tiie University of California Hospital from 1916 to date. The

microscopic findings in 17 of the papillary adenocarcinomas indicated that they

originated in a preA’iously benign papillary adenoma. All of them contained areas

Avhich showed irregular proliferation of epithelial cells, mitotic figures, hj’perchroma-

tism, obvious in\’asion of the stroma, and i-ound cell infiltration surrounded by

areas of benign tumor formation. To these 17 malignant cases Ave must add

another, although tlie microscopic findings indicated that it was benign. It recurred,

hoAvcA'cr, a few montlis after Avhat Avas considered a complete remoA'al of the tumor,

the opposite OA'ary, and the uterus. Nor did it regress after roentgen ray therapy

but caused ascites and death Avithin sixteen months.

PAMILA" HISTORY

Tlie part tliat inheritance of su-scejitibility to cancer (or failure to

inherit resistance to it) plaj’^s in the etiology of cancer is a moot ques-

tion Avhich cannot be proA’^ed or disproAmd at present, either by clini-

cians or by eugenists, avIio are as diAuded in their opinions as Ave are

oursehms.

Cancer uoaa^ is the second most common cause of death noted in

Bureaus of Vital Statistics. Accordingly, patients Avhen intelligently

questioned should report cancer in their family history, proAuded the

medical history of manj'^ of their blood relations is knoAAui to them. A

positiA’^e history of cancer in the famiB* Avas giAmn bj' 42 of the 330

OAmrian patients (40 per cent), although no Avomen kncAV the medical

history or death causes of any great-grandparents, onlj' 38 kncAV siini-

lai’ly of one or more grandparents, onlj’’ 23 knCAv such facts concerning

both parents, and one kncAv only the cause of death of one parent

(cancer of the boAvel). It is of interest that the mothers of 3.5, and
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tlie fatliers of eight of the 42 women M'ith a positive family history

actually had cancers themselves. Only one patient, a girl of twenty-

two, knew of two deaths in the family from cancer. Her father died

of cancer of the leg, and his sisier, when cpiite young, died also of

cancer.

A study of the dui*ation of the disease from the time of first symp-

toms showed practically identical .survival curves in the group which

had a positive history of cancer in the family, and in those which did

not.

No other group of pelvic cancers .studied in my clinic have given

such a high percentage of positive family history, although, of course,

110 cases are far too few to afford any definite data. However, as

controls, we have studied the family history of a number of women
who had been operated upon for various gynecologic complaints other

than cancer. A positiA’e history of cancer in the family was given in

17.3 per cent of 1,045 women under thirty-five, in 25.3 per cent of

1,235 women from thirty-five to seventy-five yeai-s, and in 28.6 ])er

cent of 600 women between forty-five and seventy-five years.

The 42 patients gave the following as facts:

Matornul Grandmother; One died each of cancer of the stomach, and of the

liver; in a third, the death cause was merely stated ns "eancer.

Grandfather: One died of cancer of the .stomach and one of the face.

Mother: Five died of caiu'er of the uterus, three of the breast, two of the ovary,

two of the stomach, two of the bowel, and one from what was described only as

“abdominal cancer.”

Father: Two died of cancer of stomach, two cancer of the “neck,” one cancer

of the “face,” one prostate cancer, one sarcoma of leg, and one Ciincer of

“abdomen.”

Aunt: One abdominal cancer, and two described only as death from “cancer.”

Uncle: One cancer of the bladder.

Cousin: Cancer of the womb.

Si.ster: One cancer of the ovary, one cacli of breast, uterus, stomach, abdomen,

!'.nd shoulder.

Brother: One cancer of the stomach, one of the tongue, and one of the jaw.

AGK

IMore than two-thirds of our 110 patients were between tbe ages of

forty and sixty years, yet nearly all age groujts were rejn-csented in

the series. In general, the age curve of the ovarian cancers resembles

that found in our 115 cancers of the uterine body. The average age

of our women with ovarian cancer is greater than that of cither our

fibroid patients or those with cervical earcinoina, the age curves of

which also resemble each other.

Two of our patients were less tlmn ninetivu ye.nr.'-’. One wns a girl of .'•ixteen

who died with recurrence four month.s after removal of a very mn!=iial type of
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adenocarcinoma whicli developed in an ovary which also contaiaed a dermoid ej'St.

The other patient was nineteen years of age, and had a large papillomatous cyst

containing early carcinomatous change. Of interest also is cancer in old womtn.

Ten of our series were between the ages of sixty-live and eighty-one. Five of

these died of cancer within three months of their first treatment. One only lived

more than nine months: oddly enough, this woman, aged eighty-one, was tlie

oldest in the series, and lived for three and a half years: she had many “tappings."

Tlie curve showing distribution of age is shown as Pig, 1.

MENSTRUAL HISTORY

Tlie time when menstruation began is within normal limits. Omitted

from this calculation are the 6 granulosa cell tumor eases, and 12 other

patients where data are not given.

ASE3

Nearly 30 per cent of tlie 92 patients did not begin to menstruate until fifteen

years, or later, and nearly 10 per cent of them not until sixteen, or later. This ns

normal as is shown by a control study of nine groups, eacli of 100 gj-necologic cares,

in which menstruation first began at fifteen years, or later, in 22, 35, 24, 30, 30, 27,

35, 15, and 31 per cent respectively in each group. Another study of 300 women

from Avhich fibroids and menorrhagia cases were excluded showed that menstrua-

tion began at fifteen, or later, in 30, 30, and 27 per cent respectively in the three

groups of 100 each.

Table I, Onset of Menstkuation

92 CASES—average .age 13.9 YEARS

years CASE YEARS CASE

1 14 20

4 15 13

13 10 15

IS 17 2

10
11
12
13
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When tlie patients presented for treatment, 40 already liad passed through a

normal menopause and had had no subsequent bleeding. Seventeen v.-omcn "were

menstruating norniall}' and regularly \YhiIe eight were menstruating irregularly,

scantily, or profusely. Two had amenorrhea at thirty-one years of age (one for

four years and one for three months). Thirteen were having irregular periods and

menopausal upsets, while 12 who had passed tiirough the menopause some years

before now had irregular bleeding. The six granulosa cell tumors were excluded

also from this section of the compilation, as are twelve cases with incomplete

histories.

JIARRIAGE AND PREGNANCY

Nearly' all series, especially in the older literature, conlain a high

percentage of unmarried women.

More recentlj', Byron and Berkoff found 23 per cent of ovarian carcinomas were

in single women. Fleming had 20 per cent and McIntyre had 23 per cent in their

series. Murphy’s figure of 20 per cent more closely approaches the average found

in the much older literature.

Mj' own tables give a much lower percentage. Yet it is much greater

than the incidence of unmarried women of comparable age in this

country (U. S. Census 1920: 9.71 per cent of women over thirty-five

year.s are unmarried; U. S. Census 1930: 9.26 per cent).

All authors report a high incidence of sterility in their series, yet

often do not state whether the single women are excluded before the

computation.

Cameron, in 1931, stated that 42.S per cent of his I.'IO collected cases were

nulliparas, and .Szathmaiy, in 1935, found 35.2 per cent, neither author making

comment as to whether any were single. Massabuan and Etienne, in 1913, excluded

from their computation a number of girls whose ovarian c.ancers developed before

puberty. Of those remaining, 97 had been pregnant, and 2(5 had not (27 per cent

sterility). Striibler and Brandess, 1924, found that 28 per cent of 04 women,

whose primarj' ovarian cancer had developed after the menopause, were sterile,

whereas only one of 33 women who had secondary ovarian carcinoma liad never

been pregnant. Fleming (1931) reported 20 per cent sterility in the married of

his series, and McIntyre, 1931, found .sterility in 24 per cent of 78 married women

with malignant and questionably malignant ovarian tumors. JIurphy, 193.3, gives

sterility in 34.7 per cent of his series. Byron and Berkoff, 1920, found that ten

of 44 married patients with ovarian carcinoma were sterile (22.7 per cent).

Strau.'s.s, approaching the subject from another angle, notes the small percentage

of malignancy in ovarian tumors complicating jiregnancy: the low point is onc-half

of 1 per cent (Siegel) and the high point is G.O per cent (.Tetter) in such serie.s.

It is a fact, however, that the majority of pregn.ancies are in youth, and not in

women of cancer age.

I^Iy own tables show a very high incidence of sterility in married

tvomen. Excluding the unmarried women from the calculations, I

find that 33 per cent of patients liad never been pregnant ; and that

37.5 per cent had never homo a child—a few liad had abortion.s.
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Arrauging the figures the other way, I find that only two-thirds of

the married women iiad Borne children, but that 42 per cent of the

married women had aborted. These figures might challenge the asser-

tion of Blair-Bell, and others, who claimed that paritj^ was of no

importance in the etiology of ovarian cancer, especially when we find

that Hill, from data obtained from the U. S. Census of 1900, foimd

that only 7.4 per cent of women in Rhode Island, Ohio, and Minnesota,

married more than ten years had not been pregnant.

Data concerning abortion are unreliable because abortions often said

to be spontaneous actually were induced.

Thirty-seven of my 93 married patients admitted from one to six abortions, 10

women acknowledging from three to six. Thirteen frankly stated that they liad

had from one to six induced abortions. Only 11 of the 37 women who had abortions

subsequently bore a full-term child. Of these 11, 8 bore one child, and 3 bore two.

While too much importance cannot be ascribed to percentages ob-

tained from a small series of eases, it is also true tliat the literature

Avill never see a series of cancer observed within a single decade large

enough to satisfy a statistician as to the accuracy of the deductions,

and with sufficient social data to enable the reviewer at least to guess

whether the relative sterility was caused by economic conditions, or

inability to conceive.

The high incidence of abortion, and the few pregnancies thereafter,

suggest that pelvic infection might be of etiologic importance. Yet

pelvic infection is common in women of the childbearing age. If it

were much of an etiologic factor for ovarian carcinoma, this tumor

would be common, whereas it is rai’e. Two ivomen in my series had

ovarian tumors develop shortly after pelvic infection.

FIBROIDS

The role constituted by fibroids in sterility is not known. Whether

fibroids ai’e causal factors, or merely an occurrence in sterile women

is still a question of contention. Nor do we know much more about

their frequency in normal Avomen.

We luive few statistics on this point other tliaii tliose of Cullen, who many years

ago reported the finding at autopsy of fibroids in 10 per cent of 431 white women

more than twenty years of age, and of Young and Williams, who found small

fibroids recognizable only when the abdomen was opened at surgery in pc'

cent of 1,402 women. Fibroids Avere present in 20 of my 85 patients (all Avhite)

in which avc Avere able to visualize the tumor. Most of tliem were small and of no

clinical importance. FiA'c other Avomen had had operations for fibroids before our

treatment. The incidence in the combined easos is 30 per cent. Three ot the 20

fibroids might have been of clinical imx>ortanco had their importance not been over-

shadoAved by a malignant tumor.
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FORJIER OPERATIONS

Forty-nine of tlie 110 women had been operated upon several years

before admission to my service, exclusive of several others who had had

perineal repairs, curettage for incomplete abortions, operations for

tonsils and adenoids, hemori’hoids and rectal fissures.

Thirty-live of the 49 liad been operated upon many years before the patient could

have had the cancer. Nine others had gj-necologic operations so shortly before

the patient gave evidence of cancer that I cannot be certain cancer was not then

present. Five other women, liowever, were operated upon for stomach, gallbladder,

cr chronic appendi.x complaints when the cancer was present but unrecognized, al-

though probably it was causing the .symptoms. Tlie fact that somewhere between

34 per cent and 40 per cent of the 110 patients with ovarian cancer had liad tlie

need of surgery in the past and unrelated to the present complaint merits atten-

tion, especially since I can find no such high incidence of former operative work in

330 gjTiecologic patients selected as controls. All of this latter group were more

than forty years of age and none had tumors. Thej' gave history of but Cl former

operations, again excluding perineal repairs, curettage for incomplete abortions,

tonsil, adenoid, nasal, and hemorrhoid operations, etc. This is an average of only

20 former operations in each series of 110 controls, the details being 11, S, and C

former general surgical operations in the patients with ovarian cancer, and 9, 17, and

10 former gj'necologic operations in each group. The figures, however, do not show an

unduly high relative proportion of former gynecologic operations, such as I found in

patients with fibroid tumors, and which convinced me that a large number of women

with fibroids had pelvic tissue that had always been below par. There were IG former

general surgical and 19 former gynecologic operations in the group of 110 ovarian car-

cinomas; 25 former general surgical and 30 former gynecologic operations in the 330

gynecologic patients over forty and without pelvic tumors, while there were only 71

former general surgical and 210 former gv'iieeologie operations in 083 of my patients

with fibroids.

SrMPTOW.S AND SIGNS AND DIAGNOSIS

Tlie feai'fulue.ss of ovarian cancer is shown by the fact that tlie dis-

ease so often developed insidiously. Sometimes the fir.st symptoms

were comparatively trivial, as a vague sense of pressure, or mild gas-

trointestinal upsets, and yet when the woman came for examination

we found that she had an inoperable tumor.

TIio pre.^omu: of a tumor was the first sign and only .symptom in G case-s. Two
of these patients disregarded our advice and delayed ojieration until Bymj)tom.s

developed and compelled treatment. The other four did not delay treatment, yet

all six had inoponiblc canrers when they came to surgery. Two onh’ of the.«c six

women .survived the five-year observation period, and both have recurrenee.s. Dy.-pnea

was the first symiitoni in several cases, caused by fluid in the chest in two, and

abdominal a.«cife.s in sevenil others. These also had inoperable lnmor.«. If is

startling to find the complacence with which so many of our jiaficnts regarded

their enlarged abdomen.s. Some of them only felt tliat they were getting fat; a

few. however, suspecfcil fluid.

tyitli pnlionts coming in because of compelling .symptoms, pain was

tlie mo.st common. U.sually it was mild at fn-st and not constant, and
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then gradually increased in severity. When the pain was epigastric,

there was often nausea and vomiting. A few patients came in, with

abdominal pain so severe that they were certain they had some acute

abdominal condition. Sometimes the pain began in the ovarian region

and radiated down the thigh, or to the groin or back. Yet the tumor

was not always incarcerated in the pelvis udien women had these symp-

toms. Pain, however, did not carry the meaning it does in cervical

or uterine cancer, because man3
’' women who survived fiA^e years after

treatment had pain as a symptom. We could not establish a definite

relationship betAveen pain and leucoeytosis in a study of the cases.

Pain was a complaint in 40 of the 64 Avomen who can be studied for five-year

survivals. It Avas present for three months or less in one-third of the 40, betAveon

three and six months in another third, but Avas “felt off and on” in some form

for several years before entry in the other third of cases. The sedimentation time

Avas shortened invariably in the 20 cases in which it is recorded, sometimes being

only tAventy or thirty minutes.

The menstrual disturbances Avere Amriable. TAventy-fiAm of our pa-

tients had postmenopausal or menopausal bleeding. When i*evieAved

to see if the bleeding could haA^e been due to fibroids, I find that ontj'

tAvo of the 12 postmenopausal bleeding eases had small fibroids, as

did tAvo of the 13 Avomen Avith menopausal bleeding. I did not think

these tumoi’s Avere the cause of the bleeding. Small fibroids AA'^ere noted

also in two Avomen who had irregular menstruation, and in one Avho

had amenorrhea of three months^ standing.

Altogether, 31G complaints Avere giA’en by 106 patients. Their incidence is slioAvn

as follows:

Table II. Symptoms in 106 Oa'arian Cakcinoma

Pain In 70 patients Bleeding In .31 patients

SAvelling In GO patients Gastrointestinal In 1.3 p.atients

Pressure In 56 patients In 6 patients

Tumor In 39 patients Amenorrhea In 2 patients

Loss of Aveight In 39 patients

Phj^sieal examination did not ahvays reveal the true character of

the lesion Avlien the groAvth Aims early, because then the findings Avere

often onlj' tliose of a pehde tumor. Most of our errors Avere made

Avhen the AAmman had a small, fixed, unilateral tumor.

ERRORS IN DIAGNOSIS

The oAmi'ian cancer Avas sometimes mistaken for fibroids Avlien it

Avas bilateral and the masses Avere indistinguishable from the uterus

and there Avas no evidence of edema. It Avas erroneou.sl3^ considered

cancer of the rectum in three cases that had rectal bleeding, ribbon

stools, and mucous secretion. On the AAdiole, hoAvever, the diagnose.s
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were remarkablj' correct, probablj’’ because there -were so many ad-

vanced inoperable cases that came in M’ith ascites and a frozen pelvis.

One case, however, Avas missed completely: tlie patient had much
ascites and a small ovaidau tumor adherent to a freely movable mass

that proved to be carcinomatous infiltration of the omentum.

Three of the six granulosa cell tumors Avere diagnosed as fibroids,

an error easy to make but of no great importance Avith these tumors

AA'hich, as a group, are usually relatiA’elA' benign. None recurred after

removal.

Thirteen ovarian adenocarcinomas were diagnosed as fibroids. Two only actually

had them, together Avith an unrecognized ovarian cancer. One knew she had a

“fibroid” tumor for seven years and had refused our proposed oi)eration three

years before and again upon entry.

Wc treated the four months’ ])rcgnancy size fibroid with radium and did not sus-

pect the accompan3'ing ovarian carcinoma until six months later when the mass Avas

becoming larger instead of smaller. The other patient Avas treated In- immediate

operation and the fibroid uterus Avas remoA-cd together Avith the undiagnosed fist-

size cancer. She liA'CS tAA'clA’c j'ears after operation AAith a recurrence not j'ct A-erj’

troublesome.

In n of the 11 remaining ca.ses avc erroneoush- diagnosed hard ovarian cancers

as fil)roids; G of these tumors Avere unilateral. In none Avas ascites present as a

.s.vmiitoms. Because operation, AA-hen conditions arc proper, is the routine treatment of

fibroids in nn' clinic, no harm resulted from the error save po.ssibl.v in Iaa-o patients.

In one avc diagnosed a .symptomless “fibroid” and proposed ojieration Avhich Avas

refused. One A’car later, she returned saA'ing siic had had pain for several months.

At tliat time there Avas no doubt but that .she had an extensive cancer. The otiier

AA'OJunn Avas under tiie care of a competent pliA'sician for pain that could have no

association AAith the pelvis. A small, hard, SA-mplomless tumor Avas found on routine

examination. The supposed fibroid groAv rapidiA- Avithin tliree monfiis and caused

SA’mptoms. Siie then came to surgerA' and AA’as found to itave an inoperable cancer.

TREAT2AIENT

Sixty-four patients Averc treated more than fiA-e years ago. Surgery

Avas attempted in all, but in eight in Avhom there Avas abundant cau-

dence that their condition Avas utterly hopeless. All of the.se died and

came to autopsy. Tavo only of them, hoAveA*er, did not receiA-e some

form of ray therapy. The tumor Avas removed in 26 cases, nearh' all

AA'ith the uterus and opposite oA-ary as Avell. TAA'enty cases Averc op-

erated incompletely: aiming to take as much tissue as po.ssiblc Avith

the hope that the roentgen ray therapy AA'ould bo more effective if the

cancer bulk aauis reduced in size. Ten operations AA-ere only explora-

tory, but afforded a chance of biop.sy. Occasionally the tumor aa'os

tapped at operation to .shrink its size and give better exposure for

rcmoA’al, but only AA-hen the ca.se aa'os absolutely inoperable—a spill

from a cancerous cyst is ncA'er l)eneficial to the patient.

During Ihc t!nrl\' years of <hc series, radium AA-a."- used in 3G c.'l^cs, so!iic{imc« fol-

biAvcd by roentgen ray thempA'. Four of these had radium proojKiraf ivclA-. In an-
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other 4 cases^ radium was placed within the tumor itself after a colpotomy. In 4

cases it was left for a short while in the pelvic cavity itself after an incomplete

operation. In the other 4 patients, it was inserted into the uterine cavity after an

incomplete operation.

Eadon seeds frequently were insei’ted into metastatic nodules at

time of operation. We no longer use radium, feeling that far better

results can be obtained with the modern roentg’en ray. The total dose of

radium was never great. One patient received 5,770 mg. hours, the

next largest dose was 4,200 mg. hours. I doubt if the radium treat-

ments were of much value.

Roentgen ray therapy had been used almost routinely after opera-

tion since 1919, and frequently before it. Until 1925, the machines

ran between 120 and 140 X.V. The treatment, however, was usually

FIVE YEAR SURVIVAL CURVE
62 OVARIAN CARCINOMA

EXCLUDING GRANULOSA CELLS

Fig. 2.

incomplete, often being cut short because of x-ray sickness. From

1925 to 1929, nearly’- all of the patients were treated Avith 160

machines, but since 1929, 200 K.V. machines have been used. During

these years, ideas conceniing roentgen ray treatment have suffered

radical changes. Screenage, portals of entry, and the size of the held

have been changed almost year by year. X-ray sickness, however,

still continues. Only since 1929 has roentgen ray therapy been giAmn

in a manner at all comparable to that in Avhieh it has been used the

past three years.

CURES

By common usage, but not correctly, our 64 cases could be considered

for percentages of fiA’e-year cures. Yet, AV^e have excluded the two

granulosa cell tumoi's from the computation, because Ave are primarily
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interested in the more malignant ovarian cancers. Properly speaking,

five-3'ear cures mean freedom from evidence of recurrence five years

after the last treatment, but most of our patients have been radiated

several times since then, or even reoperated upon once or twice. Re-

ports in the future, however, will not have this objection. IVIost of

us have learned the dangers of reradiating a patient who has had a

full course of treatment with a modern machine. With our large

machine, running with one million volts, and the rays screened with

2 mm. of lead, 1 mm. of copper, and 1.5 mm. of aluminum; and the

patient’s body 17 cm. thick, my colleague. Dr. Robert Stone, has found

that 18 per cent of the rays pass completel}' thi’ough a woman’s body.

Under the nhove definition, we liave 22 of the G2 patients alive at the end of

five yeans after our finst treatment, :i5.5 per cent so-called five-year cures. By proi>or

.standards, the five-year cures are restricted to patients without evident recurrence

five years after the last cancer therapy. Here we have only ll.S per cent of cases, 11

papillary cystomas with malignant areas, one pseudomucinous adenocarcinoma, and

two primary adenocarcinoma. Roentgen therapy supplemented operation in only four

of the.se patients, and radium in four; for details see Tal)le.s I, IT, and TIT.

COMMENT

A five-year cure rate of 35 per cent (37 per cent if the granulosa

coll cancers are included) seems very gratifying on first sight. Careful

scrutiny of my work sheets dispels this thought. First, because many

patients have been reoperated or reradiated during a period in which

they should not he re-treated but merely observed. Also because some

of the slow growing tumors that had been re-treated might have been

still present but unrecognized on examination after five years: yet

later they might develop and cause death. Second, the cure rate de-

pends largely upon the number of slow growing tumors in the serie.s,

important because years may pass before their metastascs attack Wtal

organs. For the.se reasons it is useless to attempt the evaluation of

any method of treating ovarian cancer unle.ss the patient has been

followed for a minimum of ten years from the date of the last treat-

ment. There are no reports as yet in the literature based on such

thought.

We cannot expect to cure the ma.iority of ovarian cancers because

the great proportion are inoiierable long before they cause .symptoms

which send them to a physician. “Inoperable” still means what it

(lid before x-ray and radium came into the therapeutic field and when

surgery alone offered chance of cure. “Inoperable” then and now

means practically incurable even though radium and x-ray have ac-

complished wondcr.s in a palliative way. Yet inoperable cancers do

not invariably kill v.'ithin five years, no matter what treatment or none

has been employed. Xumerous reported cases attest this fact. Quite
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recently Coffey and Humber reported 108 survivors among 991 patients

wliose cancer (various organs) was adjudged inoperable and hopeless

when first seen by them. Only in operable cases may we confidently

expect permanent cures, and truly operable cases form a pitiably small

percentage of the total series. Operable cases, moreover, can be ex-

pected only when the tumor is slow growing and of low malignancy.

My series emphasizes this view.

My 22 five-year survivors, some of whom presumably still had non-

palpable cancer, comprised 14 women with cancerous areas developing

in otherwise benign papillary cj’^stomas, 3 with iDsendomucinous tumors

and 5 with primary adenocarcinomas.

The 14 papillary cystomas are relict of the 18 such eases of the

total series. In all instances the tumor was essentially macroseopically

benign although cancer was proved to have been present. The diag-

nosis, therefore, was microscopic rather than macroscopic, yet 4 of

the 18 patients died from cancer before the expiration of the five-year

observation period. The 14 survivors fall in four groups. The first

consists of 8 women who are living and well and apparently cancer-

free. The second consists of one woman, suicide when well for six

years. The third consists of 3 patients dead of cancer after the ex-

piration of the five-year observation period, dying six, seven, and eight

years respectively after first treated b3’' me. The fourth consists of

2 living with cancer, thirteen and twelve j'^ears respective!?' after my
treatment.

In considering the first group, the reader will note from Table I

that the cyst was broken at time of operation in 4 of the 8 women who

are cited as apparently well and cancer-free. Three of the 4 had

roentgen raj' therap?'. The tumors were removed completely and un-

broken in the other 4, onl?' 1 of whom also had treatment with x-ray.

The role of roentgen ray therapy in the treatment of these cases

merits discussion. Theoreticall?', papillarv c.ystomas do not react fa-

vorably to the rays since the connective tissue cords are surmounted

b?' a single layer of epithelium. Yet the x-ray must have been the

curative factor in 2 patients, 1 who survives an incomplete operation

after seventeen years; and another wlio nine months after surgery de-

veloped a recurrence that disappeared after radiation, and has not

reappeared after thirteen jmars. Its effect cannot be evaluated in the

third patient because the fourtli patient also with a eyst ruptured dur-

ing the removal of the tumor had no roentgen ray and j'et survives

seventeen years cancer-free. The cure cannot be well ascribed to 2,800

mg. hr. of radium which was given in the vaginal vault after the first

operation. A subsequent operation removed a fi.st-size mass of papil-

lomatous materal, none of which has recurred. Surgeiy for a tumor

of low malignancy may proper]?' be credited with the cure.
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Roentgen I’aj’ therapy cannot be considered of marked curative value

in one case in wliieb it was used after tl}e complete remoA’al of the

pelvic organs, the patient now living nine years, because two similar

tumor patients were treated only by the surgery and lived ten and six

years, respectively. The fourth patient in whom the tumor was com-

pletely removed unbroken also bad 2,600 mg. of radium through a

colpotomy wound. It is difficult to conceive that the survival of

eighteen yeai'S is due to radium rather than the complete removal of

a tumor of low malignancy.

The one patient who died from suicide six yeai-s after my firsJ

treatment is very difficult to understand, because her 6rst operation

was exjDloratoiy—the cancer did not seem to he one that could he

removed completely. Six hundred millicurie hours of radium conse-

quently was given in the bod.v of the tumor through a colpotomy

wound. Three years later the tumor was not larger hut the woman
complained bitterly of vaginal di.scharge and the fistula. Conse-

quently, I reoperated upon the patient and found to my astonishment

that I could remove the tumor praeticall.v complete. The growth had

not returned three years later (Avhen she died), although the patient

had never had roentgen ray. Whether this tumor .shrank spontane-

ously in size eannot he determined. I am certain it Avas inoperable

AAdien first seen. It does not seem likely that 600 me. hr. of radium

could act in such a AA'onderful manner.

The three Avomen Avho died of cancer .subsequent to the five-year

folloAAMip are of much interest. Tavo of them may haA'e been suiwiA’als

due to the sIoav groAving tumors and the surgeiy rather than to the

x-ray. One dead eight years after our surgeiy maA’ Avell have had a

cancer of the oA'ary remoA'ed tAvo years before admission here, the

physician reporting a large OAmrian tumor and much fluid as her

pathology at that time. The cy.st aa’os broken at our operation, con-

sequently Avas incompletely i-emoA'ed. Subsequently she had scA'cral

courses of x-ray. The second patient of this group died six years

folloAA’ing our .surgery, also AA'orthy of note since she also had an

OA'arian tumor removed and x-ray treatment {riven tAvo years before

her entry here. She Avas reoperated and again reoperated after ray

first surgery and each time cancerous material AA*as remoA’cd. In the

meantime, .she had tAvo other courses of x-ray and .5,770 mg. hr. of

radium given in the A'aginal fornices and culdesae. The third patient

Avas free from recurrence for six years folloAA’ing radical surgery, Avhen

the tumor returned and did not react to radium through the A-aginal

fornix. The fact that papillary cystoma may grow very sIoavIv seems

proved by one other patient living thirteen years after operation but

Avith a sloAv groAving metastasis. 7’he cyst Avas broken during rny at-

tempt to remoA'C it, but seemed completely rcmoA'cd. .She has receiA*ed

neither radium nor x-ray.
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Many urge that roentgen rays cause the disappearance of peritoneal

metastases after the primary tumor has been removed fairly completely

by surgery. It may so be. Yet it is equally likely that the implants

from a cancer of low malignancy disappear spontaneously after the

ovary has been removed and its internal secretions stopped. Such

phenomena occur in endometriosis after the ovaries have been removed

or killed by x-ray. Small metastases on the bladder, or the peritoneal

wall of the sigmoid occurred in several surviving eases with papillary

cystoma and were treated with the cautery. Until recent years, I

ascribed the cure of the metastases to the cauterization of these

nodules. Now, hoAvever, I feel that they disappeared spontaneously

after the removal of the primary tumor. One patient surviving twelve

years, but now living with cancer, had such metastases and omental

involvement. The omentum was resected. She also had x-ray.

The 3 pseudomucinous tumors also merit attention since in only one

was carcinoma noted at the time the primary tumors were removed.

The patient survives nine years without evidence of recurrence; she

had had neither radium nor x-ray. The 2 other pseudomucinous

patients died from cancer thirteen and eleven years respectively after

our first operation. The tumors in both cases ruptured before my first

operation and pseudomucinous peritonitis followed, necessitating re-

operation once repeated again. Cancer presumably appeared a year

or two before death and was proved at autopsy. Both women had

received much x-ray therapy during their last years without apparent

benefit (Table II).

Five of the 39 women with tumors I adjudged to have been car-

cinomatous from the beginning suiwived for five years. These more

cellular tumors should be more favorable for treatment with the

roentgen rays. There is no doubt that the x-ray was responsible for

pi'olonging life in 2 of the 5 cases and possibly a third. In 1 of the

2, the operation was only exploi’atory since the tumor could not be

removed. She had much x-ray in the years that followed, and six

jmars later when the tumor had not increased in size, we explored

again. The tumor mass then was not larger, but was still inoperable

and the entire abdomen now was fairly studded with metastases. She

lived seven jmars after my first exploratory operation. The second

woman had an incomplete operation followed by x-ray. The tumor

returned four years later and is still present, although held in check

by another full course of the roentgen rays. She lives seven years.

X-ray may have been helpful for one patient now living and well for

.six years. Her cyst was broken when she came to operation : she had

much fluid and many metasla.ses in the lower pelvis which I treated

with a cautery. I doubt if she will prove a permanent cure. On the

other hand, the 2 patients who survived the longest (one fourleen
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3’^ears, dying cancer-free from heart disease, and one thirteen yeai*s,

dying from a recurrence) received no roentgen ray. Small doses of

radium, however, were given in both cases, the former 600 mg. hours,

and the second 1,160 me. hr. in the culdesac after the primary tumors

were removed. The eases are worth citing at some length.

One woman, who had had a vaginal hysterectomy at forty-four,

began to lose weight and strength at fifty years, four months before

entry. She had complained of dragging pain on the right side of the

abdomen, and groin, intermittently for three months, then almost con-

stantly, keeping her awake at night. It did not change character or

position, nor was it modified by meals or the condition of the bowels.

The lower abdomen became enlarged a few weeks before entry, where-

as it had been flat before. At operation, I found an ovarian cancer

12 cm. in diameter fixed in the pelvis and lower abdomen. It ruptm’ed

during removal with discharge of some serous material; some visible

particles of the mass could not be removed, and were left on the lateral

pelvic wall. Because the operation was not complete, I placed radium

in the culdesac and drained through the vagina. The radium dose

was only 1,160 mg. hours. The microscopic findings showed a ratlier

wild looking medullary carcinoma which contained cavities filled with

hemorrhage and necrotic debris. I felt her condition was hopeless,

and as she was not strong enough to stand roentgen ray tlierapy, I

sent her home. Prom time to time, she wrote me that she was per-

fectly well, and her abdomen was flat again. Her physician frequently

reported negative findings. Twelve and one-half years after this treat-

ment, she returned with a bowel obstruction which caused death. At

autopsy, the abdomen was full of cancer of the same type as the pi'i-

mary tumor. Had this woman received roentgen ray therapy after

operation, I would have counted her as a five- and even ten-year cure,

due entirely to roentgen ray.

The otlier patient had an enlarged abdomen and pain for tJiree

months as a symptom and a unilateral disgerminoma which completely

filled her pelvis and was firmly attached by its unbroken capsule to

the pelvic wall. The cyst was broken during removal, yet I suppose

was rather completely removed. I left 100 mg. of radium in tlie

culdesac for fourteen hours, having made a colpotomy wound. She

was desperately sick after the surgery, far too side to receive roentgen

ray. She Avent home to die, yet returned two years later, practically ivell.

She died fourteen years later from a cardiac lesion Avithout CAmr giA”^-

ing sign or symptoms that she had ever had a cancer. This ease also

must be regarded as a cure by fairly radical surgery of a cancer of

comparatively Ioav malignancy. Had she had roentgen ray therapy

at any time folloAving surgeiy, I aa'ouM unhesitatingly credit the cure

to the roentgen ray (Table III).
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The above review convinces me most firmly that tlie jn-ofession erro-

neously credits too many cures of ovarian cancer to the roentgen ray.

The agent has proved most helpful in a considerable number of ad-

vanced cases where tlie growth rapidly shrank in size and fluid was
markedly decreased. Yet at least as many cancers did not respond

at all. Moreover, if a patient remains well five or more years after

the complete removal of the tumor and subsequent roentgen ray, the

important factor in the apparent cure is not as likely to be the radia-

tion as many obsers'ers claim. More likely is it to be the complete

removal of a cancer of low malignancy. By no means would I restrict

the use of the therapeutic roentgen ray as adjuvant to surgery. We
should always use it but keep an open mind concerning our results.

We will learn facts more certainly and much faster if we follow all

our cases through their entire period of survival after our treatment
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before wo attempt to evaluate the factoi-s responsible for cure. Only
by so doing can we learn the laws that govern the growth of these

eancei-s that noAv are an unknown factor in determining the frequency
of so-called five-year cxires.

Tables I, II, and III give the essential data eonet*rning my five-year

.survivors.

Figures showing the duration of the disease from the onset of .syjnji-

toms to death in the 49 nonsurvivors show many more slow growing
than rapidly growing tumors in my series. Careful study of the mi-

croscopic sections gave no support to the theory that the histologic

grading of the epithelial cells was of value in determining the radio-

sensitivity of the tumor ami the prognosis for the patient. The entire

known coui*se of the disease after symptoms was le.^s than .six months
in 2 patients: between nine to twelve months in 9 (24 per cent dead
within the first year)

;
between one and two year.s in ]fl /'21 per cent),
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two and three years in 8 (14 per cent), between three and four j’^ears

in 6 (13 per cent), between four and five j^ears in 3 (6 per cent). The

11 who were alive five years after the beginning of symptoms (22 per

cent) died at various periods, two of them as late as fourteen years

after their first symptoms. Most patients surviving five years had

intervals free from sj^mptoms when I considered them cured. Two
patients no-w are living hut with evident cancer fourteen and thirteen

year's respectively after their first symptoms. Their cancer has not

yet attacked vital structures. The curve as a whole hears a striking

resemblance to that of the five-year survivors.

CONCLUSIONS

1. Two-thirds of 110 ovarian carcinomas occurred in women between

forty and sixty years of age.

2. Fortj’- per cent of the patients gave a histor3’- of cancer in other

members of the family.

3. Twelve per cent of the patients had never married.

4. Thirty-one per cent of the married women had never been pregnant.

5. Five-year cures were obtained only -when the malignant areas

were encapsulated b.y a ej’-st Avail, or wdien the tumor was of low

malignancjL

6. The value of present therapy cannot be determined Avith a folloAV-

up of less than ten years' duration, during Avhicli period the patient

should not be re-treated but should only be observed.

7. The curative efifect of roentgen ray therapy in ovarian tuinor-s

is much OA'^erstated.
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DISCUSSION

DR. DeWITT B. CASLER, Balti.moke, Md.—

O

varian cancer is insidious in its

onset, coming in most cases at a time when women are least conscious of their pelwc

condition, beginning usually without bleeding, with pain as the most essential symp-

tom, and inoperable from the time when first seen by the surgeon. The five-year

results in ovarian carcinoma are therefore about the poorest of any of our surgical

procedures.

The family history of cancer in this scries is most interesting to me, 40 per cent

having had a positive history in their families. Many of these patients .appear to
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liuvc a distinct susceptibility to malignancy as I have had three cases of adenocar-

cinoma of the ovary in wliicli the patient had carcinoma elsewhere. Two aiscs of

adenocarcinoma had also a carcinoma of the breast, and one an associated car-

cinoma of the sigmoid.

I have long been under the impression that there was a marked disparity in the

occurrence of malignant cystadenomas in the white and black races. The last 50

or 00 cases in the .Tohns Hopkins laboratory showed that the frequency in the whites

over the blacks was about 5 to 1. In the granulosa-ccll tumors the incidence was

about the same for the two races.

• It might be interesting to report a Krukenberg tumor that came to mo a few years

ago. This patient had been operated upon nine months jircviously for an ulcer of the

stomach. Under microscopic examination the ulcer showed a few very peculiar cells

which, however, could not be termed definitely malignant. Nine months later this

patient came under my observation, and I found Krukenberg tumors of both ovaries

and very well-marked carcinoma of the stomach. Tliis gives us a picture of the

nipidity of the life history of tliese tumors.

The results of radium and x-ray treatment of tlie siiindle cell sarcoma are no!

very satisfactory. In one case where the tumor could be removed except for a very

small area in the culdesac, where radium could be placed almost directly on the

growth, I assured the family that x-ray should do a great deal but after treatment

tlie tumor spread rapidly. On the other hand, I have just seen a patient who had

exactl}- the same tyjie of spindle cell cystic, ovarian tumor, who was operated upon

ten years ago and the growth was incompletely removed. Tliat patient has had no

x-ray or radium treatment and she is still alive, although she came the other liay for

a paracentesis.

As far as the treatment of these various ovarian carcinomas arc concerned, there

.seems to be very little diilercnce of opinion about the ojierativc treatment. Since

ovarian malignancy is so often bilateral and because it often spreads to the fundus

of tho uterus, it is generally agreed that complete removal of the pelvic organs and

.'IS much of the tumor growth as possible should be done. We have found that most

jnalignant tumors of the ovary respond to x-ray and radium, tilthongh the papil-

lomatous cystic carcinomas do not respond so well as the solid, massive type.

There arc times when the increase of the growth is restricted in !i remarkable

way. A colored patient was operated upon by Dr. Cullen six years ago for a very

extensive carcinomti of the cystic type which he was unable to removi?. No treat-

tiienf was given after operation because he thought it would not be of help. The

patient was readmitted during the next six years 52 times and a total of over ],()nn

liters of fluid removed before .<=1)0 finally died of a kidney infection. Autopsy re-

vealed not only a general carcinosis but a generalized tuberculosis of long standing.

The pathologists have been extremely interested because in many areas of tho

abdomen the tuberculous process had strangulated the carcinoma and stojipcd tlic

growth.

DR. ROBERT A. KI.MBROUGH, Pa.—

I

have briefly summarized

a group of Sf) cases of ovarian carcinoma from the rei'ords of the University (if

Pennsylvania Ilospit.al.

We have found that histologic grading of these cases is of little or no value in

prognosis, and. consequently, we depiond entirely upon th.e gro=.s extent of ih*’ dis-

ease in predicting the chance of cure.

Group I is comprised of cases in which the whede nialignant process was aji-

parenfly confined to one or both avaric-s; V,7 per cent, of our aises fell into this

g.-oup. In ."S per cent the j’rimary growth could he re.’uove,] although some

I'eritoneal implants were left behind (Group II). In the remaining 25 per cent

retnov.al c>{ the primary growth was imjiossilde hcuu:®!} of widespread rat'trista“es

(Group HI).



774 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

The five-year salvage in these groups is as follows: Group I, So per cent;

Group II, 21 per cent; Group III, 13 per cent. It was interesting to note that 90 per

‘cent of the fatalities occurred within two years following operation.

The value of postoperative x-ray treatment is well exemplified by a small series

of cases in which the primary growth was removed but peritoneal metastases were

left behind. Five-year salvage was obtained in 43 per cent of this group follomng

postoperative irradiation, while only 13 per cent survived among those who received

no x-ray treatment.

DE. WILLIAM P. HEALY, New York, N. Y.—^An important point in the

handling of ovarian tumors is that we must not be discouraged by the presence

of a large amount of free fluid in the peritoneum or even in the chest cavity. We
have had such cases sent to us as incurable but with the removal of the fluid it could

be demonstrated that the patient had only bilateral ovarian fibromas.

As to the question of liistology and its relation to prognosis, it is interesting that

we have had four young women with the embryonal histologic tjq)e of cancer of the

ovary where a competent surgeon has removed the original tumor and left the other

ovary. Usually within a year another large tumor had appeared in the other ovary

and the patient was referred for radiation, being considered inoperable. In each in-

.stance the tumors have disappeared in from six to eight weeks after irradiation, and

the patients have remained well for from six to nine years.

A similar striking case was that of a young woman nineteen years of age, prac-

tically carried into the clinic three years ago, with a story of having had a cesarean

section a year and a half previously wdth the removal of a malignant ovarian tumor.

She came to the Memorial Hospital frightfully ill, with a large abdomen and multiple

tumor masses. The original surgeon reported that the growth had been a very

anaplastic type of ovarian cancer. After two months of roentgen therapy we could

not find any tumor except deep in the pelvis, and that eventually completely dis-

appeared.

Preoperative roentgen radiation for ovarian cancer is the secret to whatever suc-

cess you will attain. I have never seen the primary tumor of a papillary adeno-

carcinoma of the ovary disappear under radiation therapy, but the secondary im-

plants are extremely radiosensitive. In one patient operated upon and regarded

as incurable, then treated for two years by tapping and roentgen irradiation at

intervals, I have been able ultimately to remove the primarj" tumor. It is now eight

and a half years since I did this in one case.

The worst results are obtained in the patients already operated upon by surgeons

who have torn widely into the tumor tissue, opened up lymphatic and blood spaces,

but have left a lot of residual cancer. We can only help these patients for a little

while with postoperative radiation. I am now teaching that if we believe that a

patient probably has a malignant ovarian tumor, and she is beyond the age of forty,

radiation treatment should be given and then a delay for several months before

operating.

The importance of preoperative radiation is seen in another case. This patient

had had amenorrhea for three or four, months, and had an enlarged abdomen with

palpable tumor masses. Preliminary roentgen irradiation was advised and the

abdomen tapped once. No more fluid formed, and six months after coming under

my observation we were able to remove the tumor masses and the uterus. There was

no evidence of secondaries elsew-here and no more tumor has since formed.

The case with the longest history of tapping that I have ever seen any reference

to, was a patient coming with the story of a failure to remove an ovarian tumor

seventeen years before and repeated paracentesis ever since. She was a huge woman

and when she came to the ^Memorial Hospital we advised roentgen radiation. Later

in spite of the seventeen years of constant tapping we were able to remove all of the

tumor tissue. This shows the tremendous rcsi.stance of the peritoneum to infection.
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DE. CIIjn?LES C. NOREIS, PinriADELPiiiA, Pa.—

I

believe ovarian tumors vary

markedly in radiosensitivity. I have seen many cases v.-liich were extremely radio-

resistant. I should like briefly to relate the history of a ease which was in some

way.s c.xtremcly su.«ceptib]e to deep roentgen therapy. This patient, a woman suf-

fering from papillary adenocarcinoma of both ovaries, was operated upon by the

late Dr. .Tohn G. Clark, a complete operation being performed. Xo post- or pre-

operative irradiation was given. Eighteen months later she was brought to the

hosj)ital in an ambulance sulTering from a recurrence. The j)elvis was “frozen” and

in the abdomen a firm, fixed mass rose to two fingerbreadths above the umbilicus.

There was considerable ascites and there had been a loss of 20 pounds in weight.

The patient had been absoluteh* bedridden for two weeks. Deep roentgen therapy

was instituted and in three months the mass had been reduced to an oval filirous

lesion in the left wall of the pelvis about the size of a pigeon's egg. At six months

after the irradiation this mass had increased to the size of an orange or small

grapefruit and a small amount of ascites was demonstrable, a second course of deep

roentgen therapy again reduced the recurrence to a pigeon's egg in size. During

the next six years there were -1 to .a similar recurrences, each one treated in the

same way and with the same result. Histologically the original specimen presented

the usual characteristics of a papillary adenocarcinoma. The case is of interest for

the following reasons: (a) the speed with which all the recurrences yielded to

roentgen therapy; (b) the ftict that although the tumor was evidently highly radio-

sensitive a cure was not ctTcctcd dc.spitc the many courses of deep roentgen thera])y

administered; and (c) the fact that no immunity to the rays was developed, the

last recurrence yielding as quickly ns the first. This patient finally died of a

.‘ftrangulatod hernia while out of the city and about .seven months after the last

recurrence. Tiie case is not recorded as a cure and, as it occurred twenty years

ago, did not have the advantage of more recently developed methods of irradiation.

In our series of cases proviou.sly reported from the University of Penn.sylvania

Hospital, we found that the papillary adenocarcinoma (not simple jiajiillotna) yielded

about .fiO jicr cent better five-year salvage than the glandular carcinoma tmd that the

secondary carcinomas (i.e. those developing in previously benign neoplasms) gave

about twice as good end-results as were secured from those which were malignant

from the onset.

IVe have not found the microscope of great aid in determining radiosensitivity in

ovarian tumors. The large variety of malignant neoplasms which develop in this

organ greatly hamper careful end-result study. In our study, simple papillomas

were classed ns scmimalignant and were therefore not included in our series.

DE. EMIL XOVAK, Bai.ti.mouk, Mn.—^Tt would be valuable if we could discuss

separately the end-results of flic various types of ovarian cancer. Unfortunately,

Dr. Lynch’s pessimism is fully .iustified with most forms of ovarian carcinoma. With
others the outlook for the patient is not nearly so had. This would apply, for

example, to many cases of gramilos.a cell carcinoma, hut not to all. A large number
of eases of this type have heen cured by nonradieal openitions, such as unilntera!

salpingo-oophoroctomy. On the other hand, we have had easo.s in our series of over

oO in which even after very radical operations the tumor has returned with amazing

rapidity. In one patient, for example, within three months of a very eomjdete

operation, the patient returned witli a recurrent tumor filling the jadvis and soon

priK-eeded to a fatal termination. Mefa*>tases to tlie long hones have lieen observed

in a few eases in the literature.

On the other hand, the Brenner Inniors, while n=naliy ehasso,] with the care.inomas,

srs'm fo bi' essentially l.'onign, and I know of only one ease in which rf-currcncc is

said to have been jintisl. The disgerminninn or seminoma, again, is apparently much
less mnlipmnt Ihan ovarian cancer in general, and in addition s<i qiiifr rridin.'-ensif »vo.



776 AMERICAN JOURNAL OP OBSTETRICS AND jGYNECOLOGY

Krukenberg tumors, being almost always, and according to many always, secondary,

offer very little hope to the patient. Although not especially germane to the present

discussion, I believe there is good evidence that the Krukenberg tumor may in rare

cases be primary in the ovary, and I have observed one or two cases in which this

seems to have been the case.

In short, there is no field of clinical gjmecology in whicli pathology is so essential

to the proper interpretation of findings and results, and no field of gynecologic

pathology which is in greater need of clarification than that of ovarian tumors.

DR. PEED L. ADAIR, Chic.^go, III.—We have had the greatest difiSculty in

knowing what we might expect from either irradiation or operation, and in many

cases where we had expected good results we had disastrous ones, and vice versa.

With reference to the particular group of papillary cystomas, we liave great

difficulty in determining whether these tumors are really malignant. It is obvious

that we cannot examine the whole tumor microscopically', and in isolated fields we

have difficulty in determining whether a particular field is definitely' malignant or

not. So I believe we have to accept with more or less skepticism the diagnosis of

malignancy in the enormous tumors of this type owing to the impossibility of making

a microscopic examination of all portions of the tumor.

One point which must be stressed, in view of the possibilities of irradiation treat-

ment, is the examination of the cellular elements in the fluid, obtained by a para-

centesis. It is often possible to make the diagnosis in this way without any explora-

tory operation. Heretofore we have favored exploratory operation prior to irradia-

tion, but if Healy’s opinion is correct, we believe paracentesis for diagnosis with

subsequent irradiation and ultimate operation would be preferable.

DR. J. C. LITZENBERG, Minneapolis, Minn.—We recently analyzed our cases

of cancer of the ovary' at the Cancer Institute of the University of Minnesota, and

our results were so good that I hesitated to report them. But inasmuch as our

figures closely' parallel those of Dr. Lynch, I have the temerity to say a few words

about them. Of our 108 cases nearly S3 per cent were w'ell five years afterward,

some of them nine y'cars. This y'ear will have to be completed before we finish the

ten-ymar period.

I also have been impressed with the unreliability of the pathologic diagnosis

because of the inherent difficulty of making a satisfactory' examination. As an illus-

tration, in one patient the entire peritoneal cavity' and intestines were studded with

implants that microscopically were diagnosed as cancer. For mechanical reasons

the tumor was removed in spite of the apparently hopeless prognosis, and slie did

not have x-ray treatments. That was eight years ago and she is well at the present

time. Five years afterward it was necessary to open tlie abdomen for anotlier gy'ue-

cologic condition, and there w'ere none of those implants left. They could not hp,ve

been malignant, the only- treatment having been removal of the cy'st.

Our method of treating cancer of tlie ovary' is to remove the cy'st and follow our

surgery with deep x-ray' therapy. Perhaps Dr. Healy’s method of preoporativc

roentgen therapy' may' be better, but inasmuch as our results are almost parallel witli

Dr. Ly'nclUs, I tliought our figures might be reported here in spite of the fact that

we feel that tliey* .diquld be rccheekod before publication.

We agree with Dr. -Lynch that wc should studiously avoid the term five-year cure.

We only say' five years jilive and without recurrence. After ten years perhaps we

can say' something more definite and reliable about the cases.

DR. LYNCH (closing).—^My study' has convinced mo that x-ray is not the cura-

tive agent with ovarian cafiCers that wc have thought it to be. Occasionally it doo.s

Avonderful things as Healy has described. It sometimes controls fluids but very,
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very often fails. Wlien you follow %’our patients for many years you will come to

believe with me that the tumor that is x-ray sensitive is likely to recur. LjTnpho-

.sarcomas are most sensitive to x-ray, yet x-ray has never cured one of them. .

It so happens that we have many patients in our series wlio were treated with

such small doses of radium that the cure must be credited to surgery even though we

felt the removal was not perfect. Especially is this true of papillary cystomas, the

removal of which is likely to cause recession of peritoneal implants. Papillary

C3'Stomas are not sensitive to x-rny yet this is the tjrouji of tumors in which we have

had the greatest percentage of cures. The tumors which wore essentialh' epitheliai

are the ones which x-raj* should cure, but our results do not force such a conclusion.

Possiblj’ these tumors were too widespread, j-et several curly crises did not react to

radium and several others did not recur after complete removal. In the trentinoiit of

ovarian carcinoma as in anj* other malignanc\- we must be (tareful in deciding whether

the cure was bccuvso of the treatment or just liappene/1 to follow it. Only by carr^'-

ing j’our cases for ten to fifteen j-ears will jmu know an.vthing as to what your re-

sults have been in this blind type of e.ancer.

HjIAC LT]\IPHj\DENKCTO^rY PLUS EADTATIOX TN

150RDERLINE CANCER OF THE CERVIX"

Fred J. Taussig, IM.D., St. Louis, iMo.

(From (he. Gynccolorjic Service, lUirnord Free Shin and Cancer Hospital, St. TyOiits)

TWO year.s ago I described a method of treatment for borderline

(Group TI) cancer of tlie cervi.x, combining radiation of the primary

le.sion with surgical removal of a large portion of the tributary lymph

glands. The first case done in October, L030, tvitb cancer metasta.sis in

the hypogastric lymph glands is still free of recurrence at the pres-

ent time, five and one-half years later. In this fir.‘:t reportf T separated

the cases into Group II and Group III (League of Nations Classifica-

tion). The patients in Group III had so high a primary mortalit.v

that I have not done the operation in these more advanced lesions

during the past two years. The total number of patients in Group TI

operated upon up to the present time is -16.

The experience of the past two .veal's has encouraged me in the

belief that In* this method of treating borderline cancer of the cervix

wo have made some little advance, and. Heaven knows, when we are

attacking so formidable an enem.v as cancer, even a gain of 10 or 15

per cent seems like a victory.

Victor P*onne3
- in his discussion last year agreed to the general

principles of this method, even though he could give no definite fig-

ures ns to the number or results in the eases wlsere he had remove<i

•F.c.-id rit till- Sixtv-Fir.et .\nnu.'il Mt-'-Uns; cf the Ain<T5i;'!n Sycl'lc,
.VbsvCdU. X. .1,. Jh-iy 193C.

tlllnc lyynuihndtic'vtornv bIUi IrTvcliDtl-'n In thf* Tr<— n! nS r cf CiTfiX.



778 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

lymph glands alone. It was also of great interest in this connection

that' 23 per cent of Bonney’s patients who had cancer metastasis in

lymph glands remained well over five years.

SELECTION OP CASES

Careful selection of cases is a prime requisite to success. First and

foremost the patient must be a good operative risk. Heart and kidney

disease, obesity, debility or extreme age are contraindications. Just be-

cause cancer has a greater tendency to early metastasis in the young,

I have applied this method ivherever possible to younger individuals.

The average age of the 46 patients subjected to lymphadenectomy was

forty-one years, compared to forty-six and one-half years for the en-

tire group of cervical cancer patients treated during this period of

time. Fifteen patients were thirt3’'-five j’-ears of age or less, and five

were between twenty-two and twenty-nine years of age.

MORTALITY

There have been two deaths among the 46 patients operated upon

up to the present time, a primaiy mortality of 4.3 per cent. An analj^sis

of these two deaths shows that the concomitant radiation was an im-

portant, if not the main, cause of the fatality. One patient died eight

da.ys after operation of embolism probably due to a gold radon seed

implanted close to the uterine vessels. The second death occurred on

the sixth daj’’ after operation from peritonitis. At autopsy it was shown

that the radium capsule placed in the cavity of a bicornuate uterus,

Avhose rudimentary horn had been removed, caused a slough and per-

foration into the broad ligament, with infection spreading thence to the

abdominal cavity. These tivo deaths have induced me to avoid all radi-

ation treatment at the time of opei’ation. Whether my abandonment of

intraabdominal radiation is a wise step cannot yet be predicted. Pos-

sibly deep x-ray will accomplish as much as radon seeds in the de-

struction of cancer cells that have not reached the lymph glands. At

an^”" rate I believe it is imperative that every risk to the operation be

eliminated, so that the mortality will be not appreciably greater than the

0.5 per cent attendant upon radiation. Tecbnicalty the difficulties are not

great. I have thus far caused no injuiy to the large vessels, although

the dissection of the tymph glands approximates them closety. We

must knoiv wdien to stop. If the gland is broadly adherent to the

vein, it is wiser to desist. In tivo patients included in this series one

such adherent Ij'mph gland wms left, although the i*emainder were re-

moved. In three other cases an exploratoiy operation shoived the

Ij^mph gland mass so large and adherent that the operation had to be

abandoned. Two of these received intraglandular radiation. There

was no mortality in these three cases, but the}’- were of course not

included in the present series.
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Postoperative complications were infrequent. One patient developed

a broad ligament hematoma with .subsequent infection that had to be

drained from above.

TECHXIC

Natiirall.v the technic of a new operation of this kind will be modified

by experience. I have already touched upon the sepai’atiou of opera-

tiA'e mea.sure.s from radiation treatment. Recently where heavy radia-

tion preceded the operation. T found that the lymph glands were more

likely to be adherent and difficult to remove. Hence I would advi.se

the folloMu'ng procedure: Approximately 1,000 to 1,500 r. units of

deep x-ray therapy spread over two weeks. Two weeks after this

series is concluded iliac lymphadeneetomy is done. Two weeks after

ojieration an intrauterine application of 150 mg. radium in gold

cap.sules totalling about 4,000 to 5.000 mg. hours is made. An addi-

tional 2,000 to 2,500 r. units of deep .x-ray .should follow the radium

treatment.

Spinal anesthesia which was preferred in the first S(‘ries, has become

routine in the past two years. As a rule 200 mg. of novocaine

dissolved in the s]una1 fluid has been injected. The intestinal I'claxa-

tion following spinal ane.sthc.sia is essential to proper insjieetion of

the pelvic cavity. In cases where ether had to be used to supplement

the spinal anesthesia, it was found advantageous to use inhalation of

about 25 c.e. of vinethene as an intermediary. Tin's method avoided

the struggling that ]n-eviously Avas encountered at the beginning of

the ether narcosis.

In the operative technic tlie most important change in the past year

has been the additional removal of the glands situated over the ex-

ternal iliac vessels near their exit from the abdominal cavity. These

glands are usually enlarged and their removal is relatively easy. How
often they are involved in cervical cancer remains to be seen. Cameron

Duncan avIio recently reported a small series of iliac lymphadenec-

tomics suggests routine ligation of the uterine arteries. I cannot agrei?

that this will be Avithout considerable added ri.sk in many cases. Where
a ureteral gland must be remoA'cd, such a ligation may be necessary

but anything that complicates or unduly prfdongs the operation must

bo aA’oidcd. The routine remoAvd of all loose fat in the area expose/!,

as suggested by Duncan, has been done b.v me in all cases for scA’cral

years. Abdominal implantation of gold radon seeds has been aban-

doned for two .vears as not dcA-oid of dangers and probably not more
clTeetiA’e in tin* destruction of conuceliA-e tissue, extension than a full

coui'se of x-ray tliei-npy. The operation requires about one to one -nul

one-half liours for completion.
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GLAND METASTASIS

Glandular metastasis in these 46 eases was found 15 times (33 per

cent). This is considerably lower than I reported in my first series

(44 per cent). The change is evidently due to the fact that almost

all patients in the past two years have been subjected to heavy pre-

vious radiation treatment. A division of patients receiving little or

no radiation and those receiving heavy radiation before operation

showed that in 20 unradiated patients, cancer was found 9 times (45

per cent) Avhereas in 26 preradiated patients, lymph gland metastasis

could be diagnosed in onl}^ six (23 per cent). From analogy with

radiated lymph gland metastasis elsewhere I cannot believe that all

Fig:. 1.—Uiac lymph gland, containing a small nest of epithelial cells showing de-
generative changes and calcium deposits, that suggest a radiated cancer metastasl.s.

cancer cells have been destroyed by this preliminary radiation but

merely that tlieir recognition has been made more difficult. Occasion-

all}'' we found areas, as seen in Fig. 1, that strongly suggest an ir-

radiated cancer nest.

A total of 194 glands were removed in these 46 jiatients and sub-

jected to cai’eful microscopic studjL Mau}^ unusual conditions were

encountered tliat will be the subject of a later publication. Unfortu-

nately we know too little of the normal and pathologic anatomy of

lymph glands. Tlie question whether there was any marked tendency

to glandular metastasis in the moi’e anaplastic tumors must be an-

swered in the negative. Out of 43 cases on whicli data were available

the cervical lesion in seventeen was classified as Grade 1 or 2 and

showed 5 gland metastases (29.4 per cent) whereas in 26 the cerviciil
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cancer was classified as Grade 3 or 4. and showed 9 inetaslases (34.6

per cent). One additional case in the former group would have evened

the difference.

And now to come to the crux of the problem. What was the sur-

vival rate of patients treated by this method and how does it compare

with the survival rate of patients of the .same {rroup treated in the same

institution by radiation alone? Since only two patients had been op-

erated upon more than five years ngo, I liad to content myself with

an analysis of two-year and four-year survivals. I realize that even

here wc are dealing with small number.s, and it would be dangerous

to draw any positive conclusions. Nevertheless the difference in re-

sults obtained is so striking that I fee! encouraged in continuing this

plan of treatment and recommending it for trial by others. In Orajdi

1 the .19 patients operated ui)on two yeai-s or more ago are compared

with 76 patients treated with a similar dose of radiation but without

lymph gland removal in our hospital during this same period of time

(October, 3930 to Ajiril. 393-3). Except for the first drop due to op-

erative mortality, the .survival curve remains definitely higher in the

group of lymphadeneclomies. In Grajili 2 we see the survival curves

of patients treated over four yeai-s ago, ten lymjihadenectomies with

radiation, eomj.iared with 3.7 patients whose e.nncer showed the same

stage of involvement not operated upon hut radiiited by flic same
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method during the same period of time (October, 1930 to April, 1932).

The percentage of survival in the operated cases was found to be ap-

proximately twice as great as those receiving radiation alone.

Unfortunately any new method of ti’eating cancer must combine a

large experience over a long peilod of time before drawing even

tentative conclusions. If the favorable results thus far obtained in

the treatment of borderline cancer of the cervix Avill encourage others

to give this operation a trial, we may before long have an answer to

our problem. My experience of the past five j^ears has convinced me

that iliac Ij^mphadenectomy in the hands of a competent surgeon, done

upon patients that are good operative risks with onlj’’ partial cancerous

involvement of the broad ligaments, is a I’elatively simple and harmless

procedure and gives an increased chance of survival and cure that

definitely’’ justifies this surgical intervention.

3720 Wasiiixgtox Avenue

DISCUSSION

DE. WILLIAM P. HEALY, New Yoek, N. Y.—Naturally Dr. Taus.sig lias had

to choose, favorable cases, favorable for surgical intervention. That may make a

little difference in the small series, in end-results. Our clinical grouping, in cancer

of the cervix, into early, borderline, advanced, and palliative cases, is a very un-

satisfactory classification, because so-c.alled early cases have died within the fir.st

year, indicating they could not have been early, and cases that have been labeled

palliative have gone into a five-year cure group. We are handicapped by the fact
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that abotit. 40 per cent to 45 per cent of tlic apparently favorable cases, according

to Bonney’s experience, have parainctrial lyinpli gland involvement. That explains

the figures for the cnd-re.sulfs we gel with treatment by radium and x-my. Most

of the cases with a small cervical le.sion will give about SO per cent of five-year

cures, but the less fjivorable ctises will drop the results down so tlmt we average in

early ca.«es about 55 jter cent to 05 per cent five-year cures, which corresjmnds to the

percentage of cases without lyinjth gland involvement.

Only one in three of Dr. Taussig's cases had gland involvement and they were

therefore relatively early arid favorable cases for cure. With radiation alone he

could get a fair percentage of cures.

I Imd the privilege of seeing Dr. Taussig operate some years ago upon a patient

who had not as yet been irradiated, which I thought was very unfortunate. Dr.

Taussig now suggests, and 1 think rightly, that before any surgical procedure is

carried out the patient, .should have i)reliniinary deep x-ray thenii>y up to, we will

say, 1,500 roentgen in each field, 1 hope in six fields, two anterior, two posterior, and

two lateral. And then in six weeks he will do the operation and two weeks later apply

nidium. 1 still think it is ti mistake to do the operation before radium luis been

apjilied and before the primary lesion has been comjiletely destroyed by nidiation.

Four nionth.s after radiation with roentgen ray and radium is completed a supra-

cervical liy.sferect orny may be performed without disturbing the cervical field at

all, but with the cleaning out of both broad ligaments. It will be a relatively .simple

procedure, and you will have done it tif ;i time when probably there is complete

quie.«cencc in the lymphatic field as far as active cancer cells are concerned. Never-

thcle.s.s you will have violated a very important rule of nidiation theraity because

you will have destroyed lymplmtics that have become fibrosed by radiation. While

you will undoubtedly take out some cancer, you will, on the other hand, have opened

up fibro.sed areas on the borders of your incision which would have probably kept

the cancer locked up indefinitely. T think you will not, in the final analysis, add

anything to the total salvage by any modified surgiiml procedure or by anjihing

short of a Wertheim oiieration preceded by irradiation.

I. have a specimen taken from a borderline case of carcinoma of the rervix,

a young woman forty-one years of age, treated by deep x-ray therapy, 12,400 roentgens

to each of four fields, followed by radium. For fifteen months she was free from any

evidence of di.«case, and then on the rectovaginal septum there was fotind a local

recurrence which responded to nidiation with radium. The pelvis at no time .showed

any evidence of recurrent disease, but last December, which was about twenty-two

months following her primary treatment, the patient Ix'gan to have backaches and

pains in her legs, and about ten day.< ago .‘•he develojfcd complete anuria. The only

thing that we had been able, to find between last Decemlser and the time of her

death was an impression of gland masses along the spine, on each side of the lower

abdomen. When .'•he came into the lio.'sjdfal with complete urinary suppre.'-sion.

un!tenil catheters were jiassed and SO ounces of urine was obtained in twenty-four

hours, and then the ureters closed down apiin completely. There were solid canrer

masses on cacli .side of the spine and in liie ri^troperitoneal glands, huge kidneys, and

a very sharp angulation in the ureter on the left side from flint gland m:i'-«. The

pelvic fields had In'cn completely taken care of by nidiation. and there was no eviden'-.-

of disc.a.se in the uterus or }‘-?lvis at th.e pn-f mortem. 1 think fl-eri.' is little tjne-tion

Ih.at our prc-'cnt melhcsls of irradiation and our ability to take care of t!ie<-e jrf'ri-

tone.al lymphatics are Invoatiug more and more satisfactory without going on to

‘‘urgery.

DF. J'KAXK W. DYA'Cn,
the frequency of involved glr

of tN-hsuta rrmny years r.co

Fax Fii.\si‘js.-r\ C.tur.—
n-l.s concerning whi-ch 'we

merely •riov.ed ts:nt ginn

Dr. T.'ius-'-ig

Irsiew little,

is iiClping us b
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tier fri’Taently
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volved in the autopsy material he was studying. Kundrat, Kermaimer, and Sampson

subsequently worked in this field. Aside from these^ no one lias done much of im-

portance except Com3ms Berkeley and Victor Bonne}\

Dr. Taussig’s resection of glands may prove of value therapeutical^. The metiiod

is well worth trying, since we are curing about as many cases with radium and

x-raj* as we are ever likety to do. The longer I follow my cases, the less enthusiastic

I am over the treatment of early cervical cancers with radium or x-ray alone. Re-

cently a patient with a very early case died from recurrence seven and a half years

after treatment. She had one of the earliest microscopic lesions I have ever seen

and was radiated bj' methods which are proper at the present time. Another patient

with a very early lesion died from a heart complication five years after treatment,

and at autopsj^ we found involved glands which had not been recognized clinicallj’.

Last jmar we had two Group HI cases of patients well for twelve years, develop recur-

rences and die thirteen years after treatment.

Unfortunately I have only performed Dr. Taussig’s operation five times, all on

Group III (A.C.S.) cases. The glands were involved onlj* in two. My follow-up

wdiich is complete from treatment to death or survival for nineteen years is teaching

me that about all you can expect in treating inoperable cancers is to prolong the

life of the patient. If you follow the patients long enough, you will find that they

will tend to die from cancer.

The case that Dr. Healy has just reviewed is one of the many new forms of

cervical cancer that we have seen since using radium. With radium we tend to cure

the local lesion and allow the cancer to grow' in places in w'hich we never before have

seen it. I have seen fluid in the abdomen and masses in the mesentery that you

would be certain w'ere ovarian, yet autopsy proved were cancer that had come from

the cervix. I feel that wdien glands are removed around early lesions that we will not

be likely to see cases like this one who died with cancer of the kidney.

DE. TAUSSIG (clo.sing).—In the treatment of cervical cancer we should employ

to some extent a comparison w'ith other forms of carcinoma. Take cancer of the

breast for instance. Eadiation attack on the lymph glands, although in the axilla

they lie right under the skin, has failed absolutely. I do not know’ what happens

when cancer gets into the lymph glands, but in some w'ay it becomes more resistant

to radiation treatment. IVlien simple mammectomy was done for cancer of the

breast, the cures were pitifully' rare. Then the radical removal of the lymph glands

was begun and although cancer w'as found only in a limited number of those lymph

glands, the percentage of cures w’as markedly increased. If in only 33 per cent

cancer was found, this does not mean that cancer was not present in a very con-

siderable number of the remaining cases.

I feel, therefore, that any surgical lymph gland removal that W'ill supplement

radiation without an accompanying high mortality is a justifiable one.

Hamant and Durand: Hysteroscopy, Ecv. franc, dc gynec. et d ’obst. 31: 1,
l.'h'Jfi.

In the opinion of the authors, hysteroscopy' now has a definite technic which makes

it of practical use. It has no dangers and it is very' easy to employ. It is the most

certain way' to make a diagnosis of intrauterine abnormalities because of direct

vision and the possibility of a biopsy-. In a short space of time perfected instruments

will enable iis to employ catheterization of the fallopian lube.s. The authors be-

lieve hy.=teroscopy will j)iove a.s useful as cysto.scopy-.

J. P. GUKKNIIim..



FKE:\IATUKE rupture of the SIESIBRANES as a I^IIOANS

OF INDUCING LABORS

E. D. Plass, M.D., AXD C. W, Seibert, iM.D., ]o\va Citv, Iowa
(From the Department of Obstetrics and Giinf-cotorni, loica State Uviversitp)

During tlie past tliree years, rni)tiire of tlie membranes lias been

employed to complement medical induction of labor witli castor

oil and quinine, with or without pituitaiy extract. In the majority of

instances there was no medical indication for the induction, which was

used as a convenience procedure in an attempt to reduce the period of

ho.spitalization for waiting patients. Only two contraindications, con-

tracted pelvis and abnormal jire.sentation, were recognized. Six hundred

and eighty-one records have been studied and form the basis for this

communication.

General Data—Parity.—There %vcro 195 priinigmvidas .'ind 4SG rnultignivida!*. In

llic early period of the work, there was a tendency to limit the procedure to parouK

women, but more recently it ban been rcco^mircd that the primiparous cervix rarely

oiler.'! any real dilTiculty to in.'ifruniental rupture of the bag of water.*!.

Type of Pelvis.—The pelvis was normal except in 10 patients, who had insig-

nificant degrees of contraction (funnel pchds 10, simple flat 1, generally con-

tracted 1, and obliquely contracted ]>elvi.s of unilateral lamcne.ss 1).

Presentation.—There were 072 cephalic and 9 breech presentations, although

generally the latter were e.vcluded through fear of prolapse of the cord. Among the

fonner, the occiput was to the left in 58-1 (57 per cent) and to the right in 2SS in-

stances.

Ilciyht of Prrsentiny Part.—The presenting part was floating in 355 caso.s and

was fixed but still above the spines in 3.00 other.*!, leaving only 40 patients with

the head actually engaged.

T.vnu: T. HnoiiT of Pnrsi;XTiKG P.\r.T AVhex Mk.mdr.whs Wnr.n Rui*Tur.r:D

Floating • *

Fixed—above spine.s .300

Engaged—at spines .':9

Engtiged—below .<!pines 7

Xo data n
IIS]

Condition of the Ci.rvis.—The cervix was completely efTaced in on!

but was thinned to some extent in 42 other,-, while it v.a.v thick and um*

The canal admitted one finger in 498 c.-j*-!-'- and lw(t fiager.s in isj

32 instances it was clo-ial necessitating digital tir instrn.mesital dilri

the titnnicn could Im* reache-1.

V 9 in.ttancc.-,

Slticed in 95.';,

as-’S, while ill

liiti'.'?: l.M'fote

Complications

in the remaining

of Prt yv.oncy.—Th.c prr-gnnimv wa*- nornml in .'97 in^ta

S-5, iheri; were, vartou-' romj'lientiori*! .-otr.** of tvidch oTe
,

wl;i.h.‘

indir.-i-

‘IVaa-A at the .'tixtv-firrt Annual Jtc-ettnf: of the .'.merlcan 5 'll-
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tions for the interruption of the pregnancy (eclampsia 1, nonconvulsive toxemia of

late pregnancy 45, cardiovascular disease 4, and pyelitis 7) wliile the remainder

were more or less incidental.

Analgesics Employed.—The usual clinic criteria for the administration of an-

algesics were followed: in 469 cases none was given, but the remaining 212 patients

received some sedative drug (morpliine and scopolamine 127, morphine 33, barbituric

acid preparations 51, and rectal ether and oil 1).

Anesthesia .—Except in 28 instances when the rapidity of delivery made it im-

possible, anesthesia was employed as usual (ethylene 579, ethylene and ether 25,

open ether 38, chloroform 3, local infiltration 7, and spinal 1).

Preliminary and Subsequent Oxytocic Medication .—In only 7 cases was rupture

of the membranes employed without preliminary medication given to induce labor.

In 333 instances, castor oil and quinine were given alone while in 336 several small

doses (2 to 7 minims) of pituitary extract were also administered (usually by hj'po-

dermic injection). Quinine was used alone in 5 patients. In 182 instances, painful

uterine contractions had begun before the membranes were ruptured and labor would

probably have continued even if nothing more had been done.

In 323 cases no medication was given after the membranes were ruptured, but if

painful uterine contractions did not appear promptly small doses of pituitary extract

were employed. "Wlien the latent period was longer than twenty-four hours, the reg-

ular medical induction was repeated. In one case where early delivery seemed im-

perative a Voorhees’ bag was introduced.

Technic of Eupture.—The actual technic for rupturing the membranes varied

somewhat with different individuals but in general was most easily accomplished

with Allis clamps, provided with special long curved handles (overall length 24 cm.)

which had been made up especially for this purpose. Vaginal examination was car-

ried out under sterile precautions, and after the bag of waters was punctured, care-

ful exploration was carried out to determine that the cord or an extremity had not

prolapsed. Mercurochrome (2 per cent) was poured into the vagina at the con-

clusion of the manipulation. Patients were not permitted out of bed unless the

presenting part was firmly engaged.

Eesults—Direct .—In only a few instances was there any unfavorable development

directly related to the release of the amniotic fluid. There were five prolapsed cords,

a liigher incidence than should have been noted if spontaneous rupture of the mem-

branes had been permitted; two of these babies were lost and their deaths may bo

attributed to the procedure. Prolapse of an arm occurred once and demanded later

intervention to accomplish delivery. Moderately profuse bleeding occurred once on

the basis of a marginal placenta prerna, but might have been expected in any event

when uterine contractions lengthened the lower segment.

JIATERNAL RESULTS

Latent Period.—The period from the rupture of the membranes to the appe.'iranco

of definite labor pains was ie.ss than one hour in 398 patients. E.xcluding the 183 m-

dhdduals who were probably in early labor following medical inductions, there were

215 who re.sponded almost immediately to the procedure. On the other hand, the

latent period was longer than twenty-four hours in 32 cases (4.7 per cent) with the

longest interval eighty-eight houns. In one case, where early delivery seemed im-

perative, a Voorhees’ bag was introduced to .stimulate painful contractions.

Prolongation of the latent period beyond twenty-four hours was noted most fre-

quently in those women who had had three or more children, whereas very slior

latent periods (less than one hour) were le.ss common in primigravidas who nei-crthe-

less usually (97 per cent) wont into labor in le.ss than twenty-four hours.
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Table H. The Latent Period

NO. PER CENT

. Less than 1 hour 398 58.4

1 to 6 hours 208 30.5

6 to 24 hours 43 6.3

More than 24 hours 32 4.7

681 99.9

Table in. Latent Period in Eelation to Parity

LA'I’ENT I’ERIOD

NUMBER
11
LESS THAN

1
1 TO 6 6 TO 24

1
MORE THAN

OF PREtUOUS TOTALS 1 HOUR HOURS HOURS 24 HOURS
OxilljDKiliN

NO. % NO. % NO. % NO. % NO. %
None 195 £9 101 52 68 35 19 10 7 3
One 146 21 96 66 41 28 6 4 3 2
Two 109 16 69 63 33 30 3 3 4 4
Three to five 155 23 94 61 44 28 5 3 12 8
Six and more 76 11 38 50 22 30 10 13 6 8

Totals 681 100 1^1 30 43 6 32 5

Duration of Labor.—^Labor was rapid (under six hours) in 56 primiparas (28.7

per cent) and in 297 multiparas (61.1 per cent), and lasted more than tliirty hours

in 8 primiparas (4.1 per cent) and in 5 multiparas (1.0 per cent). The distribution

according to parity is sho\\'n in Table IV.

Table IV. Duration of Labor in Relation to Parity

PREVIOUS
CHILDREN

TOTAL
IN

GROUP

0-3
1

HOURS 1

. i

3-6
i

HOURS
6-12

HOURS
I 12-18

HOURS
18-30

I

HOURS 1

1

MORE
THAN

30 HOURS

NO. % 133 NO. % NO. % NO. % NO. %
None 195 11 5.6 45 23.1 66 33.8 47 24.1 18 9.2 8 4.1

One 146 31 21.2 61 41.8 41 28.1 11 7.5 2 1.4 0 0.0

Two 109 16 14.7 47 43.1 31 28.4 8 7.4 5 4.6 2 1.8

Three to five 155 39 25.2 55 35.0 43 27.7 12 7.7 4 2.6 2 1.3

Six and more 76 22 28.9 26 34.2 20 26.3 5 6.6 2 2.6 1 1.3

Totals 681 119 17,5 234 34.4 201 29.5 S3 12.2 31 4.6 13 1.9

No directly comparative figures are available, but it is obvious that when labor

is completed witliin twelve hours by 62.5 per cent of primiparas and within six

hours by 61.1 per cent of the multiparas, the average birth process cannot be con-

sidered prolonged.

Method of Delivery .—Parturition was spontaneous in 642 instances (94.3 per

cent) even though the usual indications for operative intervention were observed, and

several low forceps extractions were done because of complicating maternal disease.

Among the primiparas, the operative incidence was 10.8 per cent and in the parous

group 3.7 per cent.

Blood Loss.—The average blood loss was 227 c.c., but there were 21 patients

(3.1 per cent) who suffered more or less severe postpartum hemorrhages (more than

600 c.c. blood loss). Wlien the latent period was longer than six hours, the incidence

of postpartum hemorrhage was considerably increased, but prolongation of labor had

the most significant effect.
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Table V. Blood Loss in Belation to Latent Period

LATENT PERIOD

blood LOSS

TOTAL IN
GROUP

LESS THAN 200
C.C. oO o 600 C.C.

more than 600

C.C.

NO. % NO. % NO. %
Less than 1 hour 398 202 50.8 185 46.5 11 2.S

1 to 6 hours 208 103 49.5 99 47.6 6 2.9

G to 24 hours 43 20 46.5 21 48.8 2 4.7

More than 24 hours 32 17 53.1 13 40.6 2 6.3

Totals 681 342 50.2 318 46.7 21 3.1

Table VI. Blood Loss in Belation to Length of Labor

DURATION OP
LABOR

TOTAL IN
GROUP

1

!

BLOOD LOSS

less than 200
C.C, 200 TO 600 C.C.

MORE THAN 600

C.C.

NO. % NO. % 1

NO. %
Less than 6 hours 354 191 53.9 155 43.8 8 2.3

6 to 18 hours 283 133 141 50.0 9 3.2

More than 18 hours 44 18 22 50.0 4 9.1

Totals
i

681
1

342 50.2 318 46.7
1

21 3.1

Puerperal Morbidity.—There were no maternal deaths in the series. The total

morbidity rate, based upon a reading of 100.4° P. at any time during the hrst ten

days of the puerperium ivitli temperatures taken every four hours day and night, was

24.1 per cent. In 102 of the 164 febrile patients, the temperature elevation sub-

sided in less than twenty-four hours, leaving a more-than-one-day fever incidence of

9.1 per cent. In only 7 instances (1.0 per cent) did tJie fever persist for more than

one week. There were 17 patients (2.5 per cent) in whom the fever was ascribed to

extrapelvic conditions; it is our policy to attribute all febrile reactions to pelvic in-

fection unless there is satisfactory clinical evidence to the contrary, even though

there may be no signs of pelvic involvement. It is evident from Table VII that,

primiparity and prolongation of the latent period and of the length of labor are

definite factors in the production of febrile reactions. Other statistics from the

clinic, although not strictly comparable, suggest that the incidence of mild uterine

infection is slightly higher in this series, probably by reason of the fact that each

patient was subjected to at least one vaginal examination.

Table VII. Postpartuji Fever in Relation to Various Factors

j

PREVIOUS CHILDREN
1

LATENT PERIOD
1

DURATION OP I<ABOR

HIGHEST UP TO 12 more than
POSTPARTUM NONE 1 OR MORE HOURS 12 IIOUR.S

TEMPERATURE
j

NO. % !

NO. % NO. % NO. % NO. % NO. %
Under 100.4°

(517 cases)

133 68.2 384 77.0 463 76,4

1

54 72.0
1

430 77.0 87 68.5

40 31.5100.4° or more
(164 cases)

62 31.8 102 23.0
1

143 23.0 21 28.0 124 22.4

Totals 1

195 480 G0(i 75 554 127

Fetal JicsiiUs.—There were 29 premature babies (under 2,500 gm.) mostly from

patients who presented medical indications for intervention, and 53 children of over

4,000 gm., the largest of wliich weighed 5,200 gm. The average birth weight was

3^320 gm. There were 11 stillbirths (1.62 per cent) and 10 neonatal deaths (1.4<
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per cent) witlr 9 of tlie fatalities occurring among the 29- premature infants. Among
the 652 children, 'weighing more than 2,500 gm., there were 12 fatalities (1.8 per

cent). The assigned causes of deatif in the two groups, based largely on autopsy

findings, are shown in Table VUI.

Table Vlll. Assigned Causes op Stillbirths and Keonatal Deaths

CAUSES OP STILLBIRTHS CAUSES OF NEONATAL DEATHS

BIRTH
WEIGHTS
(GM.)

is

% aw p

HYDROCEPHALUS

INTRACRANIAL
HEMORRHAGE

a
oo
p4
o
pqm

a
o
ci
CL

s
D
<w
w
CL

t.

« c
D 1-

'

W ^

INTRACRANIAL

HEMORRHAGE

CONGENITAL

MALFORMATIONS

ATELECTASIS

OM

a a
a o

s §
W c-

Up to 2,499

(29 cases)

2 1
1

1 1 1 0 IH 0 0

2,500 to 3,999

(599 cases)

2 0 2 1 0 1 3 B 1 1

4,000 and more
(53 cases)

0 0 0 0 0 0 0 B 0 ' 0

Totals 4 1—

i

3 2 1 1 4 3 1 1

Intracranial hemorrhage, with 7 deaths, heads the list, with congenital malforma-

tions, maternal toxemia, and prematurity occupying their usual dominant positions.

Only the two fetal deaths ascribed to prolapsed cord can reasonably be charged

against the method of induction of labor and such accidents occur even when the

membranes rupture spontaneously. One funic prolapse occurred in a patient with a

breech presentation. Study of the method of delivery in the cases wliich resulted

in loss of the baby emphasized again the risk of breech extraction, where the un-

corrected mortality was 5, or 56 per cent. One otlier baby died during a midforceps

extraction, while in the remaining 15 deaths the deliveries were spontaneous.

Table IX. Stillbirths and Neonatal Deaths in Delation to Latent Period

LATENT PERIOD
TOTAL IN
GROUP

STILLBIRTHS
NEONATAL

1

DEATHS
TOTAL
DEATHS

NO. % NO. % NO. %
Less than 1 hour 39S 3 0.75 8 2.01 11 2.76

1 to 6 hours 208 4 1.92 1 0.48 5 2.40

6 to 24 hours 43 3 7.00 0 0.00 3 7.00

More than 24 hours 32 1 3.13 1 3.13 2 6.26

Totals 681 11 1.62 10 1.47 21 3.09

Table X. Stillbirths and Neonatal Deaths in Delation to Length of Labor

DURATION OP LABOR
TOTAL IN
GROUP

STILLBIRTHS
NEONATAL

,

DEATHS
TOTAL
DEATHS

NO. % NO. % NO. %
Less than 6 hours 354 5 1.41 liHi 10 2.82

6 to 18 hours 283 5 1.77 RiH 9 3.18

More than 18 hours 44 1 2.27 2.27 2 4.54

Totals 681 11 1.62
1

10 1.47 21 3.09

Prolongation of the latent period definitely increased the risk to the infant

(Table IX) with intracranial hemorrhage accounting for three of the 5 fatalities,

although in two instances the labor was completed in less than six hours.
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In general, the fetal and infant mortality increased as the duration of labor

svas prolonged.

Among the primiparas, the fetal loss was 4,1 per cent, and among the parous pa-

tients, 2.2 per cent. In the former group, maternal toxemia and intracranial hemor-

rhage led the causes of death.

DISCUSSION

This considerable experience ivith the induction of labor by niptiire

of the membranes combined with the administration of the commonly

employed oxytocic agents has led to the belief that it is more elfective

and less harmful than other recognized mechanical procedures pre-

viously recommended for the same purpose. Its simplicity is indicated

by the fact that some dozens of internes with little experience carried

out the prescribed technic in tlie large majority of these eases without

serious accident to the mother, and with no more than two infant fatali-

ties that could be attributed to the procedure. In 95 per cent of this

series, labor was inaugurated within twenty-four hours after the mem-

branes were ruptured, and was completed in no longer than the antici-

pated time. In spite of the fact that the presenting part was unen-

gaged in 335 instances, there were only 5 prolapsed cords.

Deliberate rupture of the bag of waters prematurely has made it

necessary to change our conceptions of the difficulties of “dry labor,’

which were formerly stressed and to conclude that dystocia under such

circumstances must be due to some other factor such as uterine inertia,

faulty mechanism, or abnormality of the bonj’- pelvis. Moreover, it has

been necessary to revise our ideas of the mechanism of cervical dilatation

by minimizing the effect of the “dilating hydrostatic wedge” principle

and emphasizing rather tlie pulling up of the lower segment by the

shortening uterine liod}^ and the contractions of the longitudinal fibers

of the isthmus and cervix.

CONCLUSIONS

The induction of labor bj^ premature nipture of the membranes after
^

stimulation of the uterus through the action of castor oil, quinine, and

pituitary extract is safer than the other forms of mechanical irritation

employed for this purpose (bougies, bags, or packing). Although the

risk to the mother and child is very small, the procedure should be

recommended only when tliere is a definite indication for termination

of the pregnancy.
DISCUSSION

DE. LEIGHTON C. CONN, Ed.moxto.v, Auiekta, Canada (By Invitation)

The frequency with wliich tin’s method i.s used in my country is shown by the

ing percentages. Of 1,707 general admissions to the Vancouver General Hospital n^

method was used 51 times. In our own University Hospital, this maneuver

used 94 times in 1,000 consecutive admissions, while in the Enyal Alexandra

in a similar series it was performed 17 times. In the Eoyal Victoria ospi i
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Montreal, through 1,000 consecutive admissions, rupture of the membranes was per-

formed in 75 instances. The latent period in these several series averages 3.5 hours

while the duration of labor averages 7.5 hours.

The slides of our own series of cases show the indications for rupture of the

membranes to be: preeclamptic toxemia 48 cases, disproportion 38 cases, hydramnios

3 cases, hemorrhage 3 cases, and twins 2 cases. In 16 cases we used rupture of the

membranes alone, while in 30 cases we* gave a medical induction prior to rupturing

the membranes. In 44 cases where medical induction failed, we allowed an interval

to elapse before rupturing the membranes; wliich I think is a mistake. In 4 cases

where medical induction followed by bag insertion had failed, the membranes were

ruptured to induce labor.

The latent period varied witli the procedure used, whether rupture was performed

alone or followed medical induction. The duration of labor in our series is greater,

I think, than in the cases presented by Dr. Plass. In 20, outlet forceps were applied,

while in 13 cases manual rotation of the head followed by forceps application was

necessary to effect delivery.

Eupture of the membranes would appear to offer an effective means for the

induction of labor but, to me, there are some dangers. In spite of the large number

of cases where Dr. Plass used this method in the presence of a floating head, I still

believe there will result an occasional prolapsed cord. In the primipara with a long

cervix, where one would have to dilate the cervix in order to rupture the membranes,

there is a greater tendency for a longer latent period. As Dr. Plass has sliowm, if

there is a longer latent period there is greater danger of morbidity to both mother

and child. In these cases we do not perform this method of induction.

In reviewing the records, I was struck with the instances in which, following rup-

ture of the membranes, the interne had noted "tumultuous pain." Is it not safer

for the baby in these severe types of labor to keep the head surrounded by the bag

of waters so that the pressure will be more evenly distributed thereon?

Moreover, wliile in the acutely toxic cases labor ensued quickly, in the chronic

tj’pes of toxemia we had extreme difiiculty in getting the uterus to contract. In the

latter I prefer the following method : first to insert a bag to secure sufficient dilata-

tion and then, if necessary, to rupture the membranes.

I feel that one should have a definite indication for bringing on labor. In Dr.

Plass’ hands and in his clinic there would perhaps be no difficulty but, if we were to

have this tried throughout the country, I believe that both fetal mortality and

maternal morbidity might be increased. We did not lose any mothers in our series

and our maternal morbidity, by the same standard, was only 11 per cent. This, I

feel, was rather a matter of luck as the number of cases was verj’- small. I would

consider rupture of the membranes, where indicated, an excellent procedure, but

we must bear in mind that there are times when it is neither safe nor effective.

DE. NICHOLSON J. EASTMAN, B.vltimore, Md. (By Invitation) .—The re-

port of Dr. Plass on the induction of labor by artificial rupture of the membranes
has seemed to me most interesting and instructive, for he has disregarded completely

what I have always taken to be the two main contraindications to the method, namely,

a floating head and a long, hard cervix. In about one-lialf of his cases tlie head was
floating and in the vast majority the cervix was thick and uneffaced.

Wlien we violate a well-recognized and reasonable contraindication, we expect in

a long series of cases to pay a price, and I feel that Dr. Plass has paid a price in his

series in the form of five cases of prolapse of the umbilical cord and one case of

prolapsed arm. In a series of 303 Baltimore cases quite comparable in other respects

to those of Dr. Plass, but in wliich we were careful not to employ tliis procedure

unless the head was engaged, there was only one case of prolapsed cord. This

represents an incidence of 0.3 per cent, whereas in Dr. Plass’ series it was ap-

proximately 3 per cent. Accordingly, it would seem reasonable to believe that when
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we rupture membranes for the purpose of inducing labor in cases in which the head

is floating, we impose upon the infant the likelihood of prolapse of tlie umbilical cord.

JSTow, if the condition prompting the induction, let us say a fulminating toxemia,

imposes upon the child a greater danger, this is all very well, and I feel we

are very much indebted to Plass for demonstrating the relative safety and feasibility

of tliis procedure under such circumstances. But in the absence of such indications,

to rupture the membranes simply for the convenience of the patient or of other

persons involved in the case seems to me unjustifiable and at variance with the

best interests of mother and child.

Although it is difficult to prove statistically, there is some evidence that the

quinine usually employed as preliminary medication to rupturing the membranes

may be harmful to the infant, and w'e have reduced the dosage by degrees from

30 to 20 to 10 to 6 gr. Furthermore, we now have a small series of 50 to 60 cases

of labor induced by rupture of the membranes in which no quinine at all was em-

ployed; and the procedure seems to work just as well without it. In a series of

experimental studies, Schiibel has shown that large doses of quinine paralyze the

uterus, while small doses of quinine stimulate it; and he finds that the maximum

stimulating dose in animals is 1 to 2 mg., intramuscularly, per kilogram of body

weight. This would correspond in the human being to a dosage of some 3 to 4 gr. by

mouth. In view of this evidence it would seem quite possible to reduce the dose

of quinine without decreasing the efficacy of artificial rupture of the membranes, and

possibly with some gain in safety to the infant.

DB. GABL BACHMAN, Philadelphia, Pa. (By Invitation).—Many obste-

tricians must feel that Dr. Plass’ reiiort, based as it is upon a careful study of so

many cases, sets a caiiping stone U2ion the evidence which has been accumulating dur-

ing the past decade in favoi' of puncture of the membranes. The evidence on the

whole would indicate that when this method is applied experimentally by competent

men to cases of normal pregnancy at term, it is simple and effective, is probably the

safest of the known effective methods of induction, and, barring the accident of

prolapse of the cord, entails no serious increase of risk to mother or infant over

that to be expected in a comparable group of natural labors.

The studies of Beynolds, Kobson and others show' that in lower animals uterine

motility in pregnancy is inhibited to a marked degree by endocrine factors until

shortly before term. Obstetricians have repeatedly experienced difficulty in in-

ducing premature labor. Berger, for instance, w'ith the very method under discussion,

found that the latent periods and subsequent labors were usually prolonged when

the induction was attempted prior to term. Schulze, furthermore, noted that follow

ing spontaneous rupture of the niembiano in preterm pregnancies the labors were

tedious in spite of the absence of any factors of disproportion or malprcsentation.

All of tliis therefore raises the question whether one may not speak of a ncccs

sary irritability or preparedness of the uterus for labor, a condition not arrhed n

until term. Could the data which Dr. Blass has so carefully analyzed in other re

spects be recast to correlate the length of the latent period and subsequent

with the maturities of the pregnancies as indicated by the weight and length o

infants delivered? Would the figures show' that prolonged latent periods and la o

were associated with the birth of small and presumably preterm infants?

A second aspect of the problem is the view of the lower uterine segment as

trigger zone, stimulation of which serves to induce labor notwitlnstanding an> u

preparedness in the contractile upper portion of the organ. The effectiveness o

induction in many pregnancies which have to be terminated prcmaturclj ^
tration in point. Also pertinent is the difficulty which many, like Bitz-Gib on,

reported in inducing even term labor by ordinary medical means when the pro..

ing part, as in multigravidas, is still floating.
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Is the effectiveness of simple rupture of the membranes the result of the presenting

part descending after the drainage of the amniotic fluid or, since some observers

have noted that much fluid drainage is not essential for success, at least by the lower

uterine segment having been brought into closer contact with the presenting part?

Dr. Plass’ data are exceptionallj’ complete and detailed regarding the level

of the fetal head at the moment of puncture of the membranes. It would be of

great interest if the records could also tell what happens to the head of the fetus or

to the lower uterine segment following puncture, particularly toward the end of the

latent period and at the onset of effective uterine contractions.

DE. IIAE"V"EY B. MATTHEWS, Brooklyn, N. Y.—There are several points I

would like to make. First, in our clinic, w-e do not rupture the membranes except

on indication. Second, regarding the question of morbidity. Dr. Plass spoke of

using 2 per cent mercurochrome. We believe that 4 per cent mercurochrome would

cut doTO his morbidity of 24.5 per cent or that of 9.3 per cent, at least in half.

We do not ask him to use mercurochrome, but we do advise the use of some potent

germicidal agent, because we are convinced that it has something to do with reducing

morbidity and mortality. Last, Dr. Plass did not give us the follow-up on the

condition of the cervix in these cases in which the membranes have been prematurely

ruptured. Such a follow-up would be very interesting.

Would Dr. Plass express his ^-iews on the routine premature rupture of the

membranes in private practice? Does he recommend such a procedure to the pro-

fession?

DE. ALPEED C. BECK, Brooklyn, N. Y.—It would be interesting if Dr. Plass

would inspect the cervices of those cases that can be brought back for observation

and compare his findings with those made upon a similar number of primiparas

and multiparas who have had labors in which the membranes remained intact for

most of the first stage.

DE. EDWAED A. SCHUMANN, Philadelphia, Pa.—I cannot refrain from

taking one moment in this discussion to assist Dr. Plass in answering Dr. Beck's

question. In a series of cases we have rather carefully inspected the cervix during

and after labor, and we found that our incidence of laceration is slightly less than

in the primipara where the membranes have not been previously ruptured. We do

not use mercurochrome in the vagina.

DE. PLASS (closing).—This work was done on a completely experimental basis,

as a clinical study. Eupture of the membranes is an efiicient means of inducing

labor, but I believe it should generally be used only in cases where there is an

indication for the interruption.

The effect of small doses of quinine, which Dr. Eastman has mentioned, is

very interesting. We have always used from IS to 20 gr., but I am perfectly willing

to reduce the dosage to 2, 4, or 6 gr. with the liope that the results may be as good.

I cannot answer Dr. Bachman’s question about the latent period in relation to

the weight of the babj'.

The question of morbidity that Dr. Matthews raised is a perennial obstetric dis-

cussion. If he takes temperature as we do his cases are comparable, but if not

comparison is unwise. Our temperatures are taken every four hours, day and

night. A four-hour nursing schedule is in effect and temperatures are taken at

the same time.



A STUDY OF ONE THOUSAND PLACENTAS*

"W. Benson Harer, M.D., P.A.C.S., Philadelphia, Pa.

A LTHOUGH great interest lias been shown in the study of placental

pathology during the past few years, much still remains to be

worked out, and there are still many conditions of the placenta about

which there are differences of opinion. A careful analysis of the work

already reported by various investigators would probably serve to recon-

cile some of these diverging opinions, and additional studies of the

placenta will surely solve some of the remaining problems. In the hope

that additional light might be shed upon this interesting phase of pa-

thology, a combined clinical and pathologic study of the placenta was

started in 1934 and has been carried on ever since.

The method of study was as follows: All placentas were examined

as soon after delivery as possible and in all eases mthin Uventy-four

hours time. After removal of all retroplacental clots and free blood,

each placenta was weighed and measured in its smallest and its largest

diameters. It was then carefully inspected for any gross abnormalities.

The placenta was then spread out on a dissecting board wth the maternal

surface uppermost and cut through its entire thickness down to the

amnion in strips 1 cm. wide. These cut surfaces were examined grossly

for abnormalities and the placenta Avas measured through its thickest

portion. It Avas then cut at right angles to the first series of cuts, so that

it Avas flinally divided into blocks 1 cm. square all held together in proper

relationship by the amnion and chorion. Sections for histologic examina-

tion Avere taken from appropriate places and prepared by the usual

formalin-paraffin technic. It Avas not possible to prepare histologic sec-

tions of all placentas examined. HoAA'ever, care Avas taken to get a

sufficient number of sections from all the different abnormalities noted,

and these are still being studied as opportunity pennits. Tlie clinical

data required to complete the study AAmre then obtained from the hos-

pital records.

All of the patients AAmre AAdiitc Avomon. The cases AA’cre about equally

dh’ided betAA'een private and AA'ard patients, but, AAuth fcAV exceptions,

aU Avere given about the same prenatal care. Practically all of the cases

were planned admissions, and all Avere bejmnd the tAA'cnty-sixth Aveek of

gestation. An exceptionallj’^ Ioav incidence of clinical abnormalities made

this series of cases unusually valuable for a study of the physiologic

changes in the placenta in late pregnancy.

•Bead by Invitation at the .Sixty-F/rst Annual Mcetinj,- of tlie Ainerlran

coIofTlcal Society. .\b.«ocon. N. .T., M.ay 21. to 27, 1930.
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Table I. Gross Abxormalities op the Placenta

CASES NO. OP CASES

Infarcts (5 mm. or larger) 416
Placentosis 226
Cysts 116
Hemorrhage 78
Pibrosis and calcification 104
Placentas showing average pathology 650 (65%)
Placentas showing excessive pathology 350 (35%)

A great deal lias been written about placental infarcts, and there is

still wide divergence of opinion as to their etiology and their varieties.

Williams describes six separate types. Siddall and Hartmaiui describe

four distinct varieties, which they simply number for want of descriptive

names. My oivn opinion is that we should divide them into two classes,

maternal and fetal, according to the tissue in which the pathologic

changes originated and which is, therefore, most involved. The color

of the infarct is of no value in determining its origin. Consequently, it

is useless to divide them into so-called red and white infarcts. The color

of the infarct depends upon a number of factors, chief among which

are the presence or absence of hemorrhage into the affected tissue and

the time of occurrence of the pathologic change, before delivery. We
may, therefore, have an old white infarct of definite maternal origin

which is grossly indistinguishable from the more commonly occurring

fetal white infarct in which the chorionic villi are chiefly affected. The

incidence of infarcts in this series (41.6 per cent) was lower than that

reported by most other obseiwers.

During the stage of fonnation of the placenta and for a short time

after a definite hemotrophic system of nutrition is provided for the

embryo, the enzjune from the trophoblast liquefies and holds in a state of

liquefaction the maternal cells with which it comes in contact. At this

stage the trophoblast is markedly invasive, but as soon as the secondary

villi are formed and vascularized, its invasive properties slow down and

apparently its enzymic action ceases. Up to this point there have been

marked destruction of the decidua and lesser injury to the trophoblastic

tissue. Wherever tissue damage occurs, it is nature’s rule to wall-off the

damaged or dead tissue from the adjacent normal tissue. This is accom-

plished by the deposition of fibrin and the invasion of the area by

neutropliiles, erythrocytes, lymphocytes, and reticulo-endothelial cells.

In other words, the phenomenon loiomi as an inflammatory reaction

takes place around or in the damaged tissues. In the placenta, however,

the enzyme action of the trophoblast resists this for a. time. Lilcewise

the s.vnc^’tial cells possess the characteristic of endothelium in not

instituting clotting of blood. As the placenta grows older, the enzjTne

action is lost and degenerative changes occur in the sjuicjTial cells, so that

they no longer inhibit but now actually cause the deposition of fibrin.

This is, of course, the explanation of the formation of Nitabuck’s fibrin
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layer, but I believe it is also tlie explanation of the formation of most of

the so-called white infarcts of the placenta, especially those of rather

irregular outline, involving chiefly the chorionic villi. Here the fibrin

is deposited in little masses on and under the sjaicytium of the villi. As

a result, the function of the villus is interfered with and eventually it un-

dergoes necrosis. This process, going on simultaneously or progressively

in a group of adjacent villi, results in the formation of an infarct

which, because of the relative absence of hemorrhage into the affected

area, is white from the start. Practically every placenta at term shows

numbers of such infarcts of various sizes. I believe they represent

purely senile changes and, except for the fact that such a placenta, like

any other senile organ, is abnormally suspeetible to changes from any

other disease condition, bear no relation to toxemia in the mother. A
striking and, to me, significant feature in connection wdth such infarcts

is the relative absence of enmeshed red blood cells in these fibrui masses

and the almost complete absence of neutrophiles and ljunphoeytes around

these necrotic areas. If the necrosis occurs sufficiently early in preg-

nancy for nature to fibrose the affected area, then one sees reticulo-

endothelial cells invading the necrotic areas but not in such large num-

bers as are commonly seen in infarcts of other organs, such as the kidney,

and not accompanied or preceded by neutrophiles and lymphocytes.

I interpret this to mean that such infarcts are of a very loiv degree of

toxicity to the surrounding more normal tissue and to the mateinal or-

ganism.

The deposition of fibrin around senile and consequentlj'’ degenerated

viUi is, therefore, the primaiy factor in the production of so-called white

infarcts of the placenta, and the endarteritis, thrombosis, and hemor-

rhage seen in such infarcts are secondary to the added interference with

villous function by this fibrin deposit.

As the hormonal stimulation of the decidua begins to fail, tliis struc-

ture also undergoes degenerative changes. From a maximum thielniess

of about 10 mm. at the fourth month of pregnancy, it becomes thinned

out to only 1 or 2 mm. at term. Part of this tliinning of the decidua

is due to the growth of the uterus, but much of it is due to actual regres-

sion and degeneration of the decidua. At any rate, it becomes progres-

sively suspeetible to traumatism, toxins, and disease conditions in the

mother, so that frequently definite damage occurs in this tissue, and be-

cause of the highly vascular character of the decidua, such damage

usually results in hemoi’rhage. Provided the hemorrhage is not too

extensive, the pregnancy wall continue wdthout clinical evidence of the

accident, and at the time of delivery, we will find one of the following

pictures, dependent upon the time at whicli tlie liemorrhage occurred.

If the hemorrhage occurred during or shortly before labor, there will bo

a sharply circumscribed collection of fluid blood of a red or black color

somewhere -within the placental substance. If the accident occurs a lit e
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earlier, the blood ^vill be clotted and surrounded by a fibrous pseudo-

capsule out of which the clot may be turned intact like a hard-boiled egg

may be removed from its shell. In one case in this series, the clot was

so perfect that a tiplike process leading into the maternal blood vessel,

from which the hemorrhage occurred, could be clearly seen. "When still

older, we find the clot partly invaded by fibrous tissue, so that it can

no longer be cleanly removed from its capsule. In still older specimens,

the clot is entirely penetrated by fibrous tissue, and the color at the

periphery is gradually removed until finally, in very old specimens, the

entire area is converted into a mass of wliite fibrous tissue, sometimes

with a cavity in the center. The placentas in this series presented all

these variations in a striking manner. In no case was the fetus affected

so that my findings are in complete agreement with those reported , by

McNally and Dieclonann in 1923. In manj^ of the placentas showing

such infarcts, there were immediately adjacent white infarcts of the

type first described. This, of course, might logically be expected. In

no case, however, was I able to find an infarct which appeared to be of

any other origin.

Table II. Toxemia and Placextal Pathology

TYPE OP TOXEMIA
NO. OF
CASES

PLACENTAL
ATORAGE

PATHOLOGY
EXCESSIVE

FETAL
JIORTALITY

Nephritic 3 0 3 (100%) 1 (33J%)
Eclamptic 2 1 (50%) 1 (50%) 1 (50%)
Preeclamptic 14 6 (43%) 8 (57%) 5 (36%)
Totals 19 7 (37%) 12 (63%) 7 (35%)

The number of cases of toxemia in this series (19) was too small to

be used in drawing definite conclusions as to the relationship between

toxemia and placental pathology. I will, therefore, simply state the

facts of these cases and the opinion I liave formed from them. Fifteen

and one-half per cent of our fetal deaths occurred in toxemic patients.

There were three cases of nephritic toxemia in this series. In all three

there was veiy extensive patliology in the placenta. In one patient more

than two-thirds of the placenta was infarcted. The fetus was born dead.

In another, about 60 per cent of the placenta was infarcted, but

a living fetus was delivered. In the third case of nephritic toxemia,

the placental pathology consisted of marked fibrosis with calcification of

the maternal surface of the placenta and a number of discrete scattered

placental infarcts, 5 of which measured at least 5 mm. in diametre. In

this case also a living baby was bom.

One case of eclampsia showed more than the average amount of

placental pathology, and the fetus was born dead. The mother also died

of toxemia and postpartum hemori-hage. In the other case of eclampsia,

the placenta was about as normal as the average, and the fetus was bom
alive.
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Among tile fourteen cases of preeclamptic toxemia, there were 5 still-

born children, including one set of twins. In the case of the twins, there

was marked placental pathology with infarcts and senile changes and

very thick, short umbilical cords with small vessels, much jelly of Whar-

ton and almost no tivists whatsoever. In the other three cases of pre-

eclampsia in which stillbirths occurred, the placental pathology was

of more than average extent, but no greater than that seen in a number

of placentas from elinieallj’' normal eases with the births of living fetuses.

In the remaining 10 cases of preeclampsia, 4 placentas showed more than

average pathology, and 6 were of average or even a little less than aver-

age pathology. Thus, it is seen that in these 19 cases of late gestational

toxemia, there were 7 fetal deaths, 4 of which were definitely traceable

to placental pathology. Twelve of the 19 placentas (one fused twin

placenta) showed pathologic changes exactly similar to but more exten-

sive than those seen in the average normal eases in this series. The rcr

maining 7 placentas were as nearly normal as are usually found at term.

Therefore, the incidence of placental pathology among these toxemic

patients was 63 per cent as compared with 35 per cent for the entire

series. Although considerable time was spent in studying the histologic

sections of these placentas, we were unable to find anything whatsoever

that would enable us to state that the section came from a placenta of

late gestational toxemia. Even the extent of the gross and microscopic

changes was of no value in this respect, because with the exception of the

one placenta from a case of severe nephritis, there were just as extensive

changes noted in other placentas from clinically normal patients. Two

competent pathologists who very kindly examined these sections were

also unable to identify which ones came from patients "svith toxemia and

which came from normal patients. It would seem, therefore, that toxemia

is simply an additional factor in producing the degenerative changes that

occur in all placentas in the last trimester of pregnancy, but that the

result may be such extensive placental damage as to cause the death of

the fetus.

SYPHILIS

There were no fetal deaths from syphilis in our entire series. In fact,

there were only 5 positive Wassermann reactions obtained in the entire

1,000 patients, an incidence of 0.5 per cent. In two of these patients,

positive Wassei’mann reactions were obtained both prenatally and from

the cord at delivery. Both fetuses Avere clinically syphilitic. The other

3 patients gave positiA’^e cord Wassermann reactions, but the fetuses

showed no clinical evidence of syphilis. In none of these patients Avei c

AA'e able to diagnose SA-philis from the histologic or gross study of tlic

placenta. The incidence of syphilis in tliese patients Avas very Ioav but

is accounted for by the fact that avc Avere dealing Avith married Avhite

Avomen exclusively, and all Avere of a fairly high social and moral status.
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All patients had cord Wassemiann and Kahn tests done, and all ward
patients and most of the private and semiprivate patients had prenatal

Wassermann tests in addition.

PLACENTOSIS

The condition of the placenta described by Goodall under the name
of placentosis was encountered in 226 patients in this series. In no case

could we find clinical evidence of the presence of this condition before

delivery of the placenta. Such a placenta presents a gross picture that

attracts immediate attention. It is very dark, almost black in color,

thicker than the average with swollen, turgid, well-marked cotyledons.

The placenta feels soft, friable as though filled with fiuid. The fetal

vessels are filled with blood. When cut in the fresh state, the contained

blood oozes from the cut surface and after draining away leaves a honey-

comb appearance in the placenta. Definite areas of hemorrhage are

frequently seen in such placentas. To this picture Goodall has aptly

applied the term “red hepatization of the placenta.” Although such a

condition as just described was encountered in nearly 25 per cent of

these cases, there was not a single ease in which the condition was as

extensive or the placenta as thick as those described by Goodall. The

thickest placenta in this series measured exactly 4 cm., whereas Goodall

reports placentas of 5 to 7.5 cm. in thickness. Furthermore, we did not

encounter a single placenta of the large, white, fattily degenerated type

which he describes as the end-result of massive and intense placentosis

%vith death of the fetus. It must be emphasized that the cases in this

series presented very few clinical abnormalities and that, therefore, the

placentas might logically be expected to be fairly normal. Dr. Goodall ’s

series apparently presented a much higher incidence of clinical and con-

sequently of placental abnormalities. Because of these facts, I have

been led to interpret this condition of placentosis very differently than

he did. My study of these placentas has resulted in a rather definite

opinion that the condition described as placentosis is really simple pas-

sive congestion of the placenta. I believe it may be produced by toxic

conditions in the mother, although I was unable to find evidence of it

in this series. I believe the majority of these cases are caused by inter-

ference with the maternal blood supply to the placenta and are due to

a reduction in the area of the placental site. This may be brought about

in several ways, but the condition is probably most commonly due to our

method of handling the third stage of labor. In our hospital the routine

method of treating the third stage of labor is to clamp the cord with two

hemostats and cut between them. Then an ampule of pituitrin is ad-

ministered by hypodermic injection and the utenis held with firm, con-

stant pressure until evidence of placental separation appears, at which

time it is expressed by suprafundal pressure. Now just what is occur-

ring in the uterus and placenta at this time? First, the fetal circulation
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is stopped immediately by the clamping of the cord. The function of

the chorionic villi may, however, continue for an appreciable time after

the cord is cut. Hence the fetal vessels may become progressively en-

gorged, not with additional cells but with serum from the maternal blood

sinuses. Second, the maternal portion of the placenta, although most

commonly quickly detached from the uterine wall following delivery of

the child, may remain attached and therefore continue to function for

some time after the cord is cut. Last, the placental site is being rapidly

diminished by the contraction and retraction of the uterus. This results

in constriction of the maternal vessels in the placental site, but the

effect of the constriction is necessarily more pronounced in the veins than

in the arteries. Hence blood is still ratlier freely entering the placenta,

blit its egress from the placenta is practically stopped. Here, then, we

have all the elements necessary for the production of passive congestion

of the placenta. Much the same set of conditions prevails in cesarean

sections in which it is common practice to administer oxj’toeics just be-

fore opening the uterus and in which there is frequently a sufficiently

long interval between the actual delivery of the child and the removal

of the placenta for a passive congestion to occur in this organ. Un-

doubtedly, there are other methods of production of passive congestion

of the placenta. Thus premature rupture of the membranes with loss

of much of the liquor amnii and consequent diminution of the area of

the placental site might produce it. Hence the condition should be

encountered frequently in clinics where the Siemens method of induction

of labor is commonly practiced. Likewise, it might be expected to occur

rather frequently in that portion of the placenta supplying the second-

born child of a t-win pregnancy, and this wms actually noted in this series

of cases. Now if this hypothesis of the production of placentosis is cor-

rect, then such a placenta, theoretically, shotild show the microscopic evi-

dence of passive congestion and such wms actually the ease. In all sucli

placentas, there is marked engorgment of the fetal vessels and also of

the matemal blood sinuses, and the microscopic picture of simple passive

congestion was not more frequently complicated by associated, but etio-

logically unrelated, pathologic changes than would be expected on the

basis of the frequency of these associated changes occurring alone. Fur-

thei’more, if this hypothesis is correct it should, -within certain limits, be

possible to control the production of this condition. In an attempt to

prove the correctness of this hypothesis, I have been examining a senes

of placentas from cases in which the treatment of the third stage of

labor has been greatly modified. In these cases (all ward cases), a single

hemostat is placed near the fetal end of the cord and tlie cord then is

severed and allo-vved to drain. The uterus is not touched, but tlie drapes

are pulled back so that it may be observed through the abdominal wall.

No oxjdoeics are administered. "When there is definite evidence of sepa-

ration, the placenta is expressed by suprafundal pressure, if neeessai.\ ,
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otherwise it is allowed to be expelled spontaneousljL So far, in a series

of 43 cases, I have not encountered a single case of plaeentosis. It is

true that only clinically normal patients with normal labors have been

utilized for this study, but so far tlie results bear out my idea that

plaeentosis is simplj^ passive congestion of the placenta which ordinarily

is of no clinical importance. However, I fully agree Avith Dr. Goodall

that in flie event this condition of passive congestion is present over a

sufficiently long period of time before delivery of the child, it may lead

to marked definitely pathologic changes in the placenta, such as large

areas of infarction, large hemorrhages or even fatty degeneration of the

placenta and may so seriousl}’- interfere with its function as to cause the

death of the child.

SUMMARY

The placentas from; 1,000 consecutive deliveries of married, white

women beyond the tAventy-sixth Aveek of pregnancy AAmre examined

grossly in the fresh state AAdthin tAventy-four hours after delivery. His-

tologic sections of the abnormalities found Avere prepared and studied

microscopically.

Placental infarcts are classified as fetal and maternal, depending upon

the tissue in Avhich the process starts and Avhich is, therefore, most in-

volved. The formation of the placental infarcts is discussed.

A study was made of the relationship betAveen late gestational toxemia,

fetal deaths, and placental pathology as eAudenced in this series of cases.

The condition Icuoaaui as plaeentosis is discussed as to its pathology and

etiology’’.

CONCLUSIONS

The occurrence of a high percentage of pathologic changes in the pla-

centas from a group of patients Avith an unusually Ioav incidence of clini-

cal abnormalities leads to the conclusion that such changes must be con-

sidered as^ senile degenerative changes taking place in an organ whose

life span is barely sufficient for the proper performance of its physiologic

functions.

The placental changes found in cases of late gestational toxemia are

identical Avith, but occur more frequently, and are more extensive than

those found in clinically normal cases. The matenial toxemia must, there-

fore, be regarded simply as an additional source of injurj’- to an organ

already undergoing the pathologic changes incident to senility.

Placental infarcts of the fetal type are due to degeneration of the

sjuieytial cells of the chorionic villi with the deposition of fibrin masses

around the villi. These fibrin masses interfere with the function of the

viUi and so induce endarteritis, thrombosis, and necrosis of the affected

Aulli. An unusual type of low-grade inflammatory reaction occurs

around and vrithin the affected tissue and forms the so-called white in-

farct of the placenta. Placental infarcts of the maternal variety are
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due to degenerative ciianges in the decidua in Avliich, because of its

highly vascular nature, hemorrhage is the most characteristic pathologic

change. The Avalling-off and eventual fibrosis of tlie area form the so-

called red infarct of the placenta.

The condition known as t^lacentosis was found in nearly 25 per cent

of the placentas in this series. In no case could symptoms or clinical

evidence of the presence of' this condition be found. It was apparently

without effect upon either the mother or the child. The conclusion is

reached, therefore, that this condition is one of simple passive congestion

of the placenta which in most cases occurs late in labor or even after

the birth of the cliild.
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DISCUSSION ON PAPERS BY DBS. IRVING* AND HABER

DR. A. T. HERTIG, Boston, Mass.—In some manner, not always apparent, na-

ture has performed an experiment on these uteri which has resulted in the absence,

either complete or partial, of decidua, thereby leading to the clinicopathologic

entity of placenta accreta. The study of these abnormal placental sites enables us

to evaluate some of the disputed liistologic features in the normal placental .site

since one of the norm.al elements, decidua, is absent. These disputed points arc,

the fibrinoid layer of Nitabuch, the placental .septa, and the placental site giant cells.

The fibrinoid layer of Nitabuch, as has been shown, is associated with the junction

of placental trophoblast and m.atern.al decidua. Furthermore, it seems to he a

To be publifihod In Surperj-, Gynecology and Ob.stetrics.
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product of the decidual cells per se because strands of this fibrinoid material from

the main layer run down, around, and between the true decidual cells. When the

latter are absent, the fibrinoid layer is also absent.

As for the placental septa, there are various ideas concerning their origin. Some
authors maintain that they are entirely fetal in origin, others say that they are purely

decidual in origin, while still others postulate a combined fetal and maternal origin.

It would seem, therefore, that when decidua is definitely absent we have a chance

to determine the nature of placental septa. In a large proportion of this series where

placental septa were available for observation, these structures were composed of

varying proportions of trophoblastic cells from the placenta and smooth muscle fibers

from the myometrium. Hence, it would seem logical to suppose that these placental

septa are derived, in part at least, from the tissue in which the ovum happens to be

embedded. In the normal implantation site it is decidua, whereas in such cases as

these of placenta accreta where decidua is partially or completely absent, it is

myometrium. This finding would, therefore, favor the view that placental septa

are of combined maternal and fetal origin.

The two views about the nature of the placental site giant cells are that they are

either of trophoblastic or decidual origin inasmuch as those are the only two types

of tissue in that region. Since there are none of the decidual cells found in any

given area showing the pure picture of placenta accreta, but many placental site

giant cells in the underlying myometrium, it would appear to be very good histologic

proof that they are of trophoblastic origin.

HE. ABTHUE H. CUETIS, Chicago, III.—I would like to ask Dr. Irving whether

uterine fibroids are a factor in placenta accreta?

DR. IRVING (closing).—I vdsh to remark about the point brought out by

Dr. Dickinson in regard to the location of the placenta. Beginning with the first

of the year w’e have had the distance from the edge of the placenta to the hole in

the membranes measured, in an effort to find out where the placenta is implanted

normally. With about 2,700 deliveries a year, eliminating the badly tom membranes,

we hope in four or five years to have some information that will be useful.

A review of the literature may throw some light upon the implantation and why
placenta accreta occurs. The site was noted in 58 cases. The placenta was implanted

in tlie corpus, which we believe is the normal site, in 19 cases, and at the fundus

in 12 cases. It was implanted in the cornua 5 times. There were 10 cases of placenta

previa in this group. The whole interior of the uterus was covered 6 times, as it was
once in our series. There were 5 cases of diverticulum, one in a primipara, which

points to this being of congenital origin. In a museum specimen, it was found

implanted in the cornu and septum of a bicornuate uterus.

DE. HAEEE (closing).—The only thing I would add is that in these cases, the

point of rupture of the membranes was noted in each case. This information is

available from these 1,000 cases but was not included in the paper.

Passalacqua, N.: The Influence of Ovarian, Mammary, Placental, Pituitary and
Suprarenal Extracts Upon the Hematopoietic Organs and the Blood, Alonitove

ostet-ginec (Bologna) 8: 18, 193G.

The author considers and briefly reviews the principles of the uteroovarian cycle

according to Sfameni, which regulate almost all the functional manifestations of

every single organ or organ group in woman during her sexaial period of life, during

menstruation as well as during pregnancy. From his studies he concludes that the

hormonal secretions of single glands or groups of glands of internal secretion, under

certain circumstances, also can influence the hematopoietic organs and blood con-

stitution.

August F. Daf.o.



A BACTERIOLOGIG STUDY OP 500 CONSECUTIVE ABORTIONS,

WITH TREATMENT AND RESULTS*

T. K. Brown, B.S., M.S., M.D., and George A. Hunt, B.S., M.S., Ph.D.,

St. Louis, Mo.
CFrom the Department of Obstetrics and Gynecology, Washington University School

of Medicine and the St. Louis City Hospital)

*

I
’HE piirpo.se of this study is to emphasize the importance of the

group of organisms, known as anaerobes, in 500 consecutive eases

of abortion. Treatment and results will also be discussed.

Kronigi recognized and described anaerobic streptococci in 1S95. In 1905, Little^

reported a case of puerperal infection due to anaerobic streptococci occurring in

tbe service of Dr. Whitridge Williams. The importance of this group of organisms

was not recognized until Schottniiillers repoi-ted, in 1910, a series of twenty-iivc

cases with a 50 per cent mortality. He stated tliat the anaerobic streptococcus is

a virulent pathogenic organism and cannot be regarded as a parasite, because once

harnng invaded the tissues, thrombi or blood stream, it has pathologic properties.

Schwarz and Dieckmann^ reported forty-two uterine cultures in 1925 and corrob-

orated the findings of Schottmiiller. In an attempt to show the probable source

of the anaerobic organisms, Soule and Browns (1932) studied the vaginal flora of

normal clinic patients during pregnancy and found anaerobic growth in 60 per

cent of the cases. These studies were continued and in 1934, Schwarz and Bro^vn®

reported an incidence of S3.3 per cent anaerobic organisms in 228 cases of puerperal

infection treated in the previous ten years on the Obstetrical Service of the

Washington University School of Medicine.

It seemed desirable to study another group of cases and compare

results. Sucli a study has been accomplished on the Gynecological

Sei’vice of the St. Louis City Hospital, No. 1 (for ivhite patients), in

a period of eighteen months (500 cases). The tx’eatment of the patients

has been carried out under the direction of the Resident Gjmecologist,

and the bacteriology has been determined by the Bacteriology Labora-

tory of tile hospital.

Cases Avith iiositii’^e uterine cultures were divided into three groups:

(1) Aerobic, showing only aerobic growth. (2) Mixed,? slioiving botb

aerobic and anaerobic groAvth. (3) Anaerobic, showing only anaerobic

groAvth. Table I shon^s the incidence of positive cultures and then

stresses the predominance of the anaerobic group of organisms.

Table II gives some idea as to the types of abortion encountered. If

doubtful group is considered as probably induced (although not admitted us 8uch)>

we find that over half of the abortions in this series are likely induced.

‘Read bv invitation, at the Sixty-Fir.st Annual Meeting of tlie American Gjnr-

cological 'Society, Ab.«econ, N. J., .M,ay to 27, 19:iG.

tlncludcd in tbe •mixed” culttmes are the car-o.s in wlilcli the cviUntive ana

vere demonstrated. This was done intentionaily, in order to .simpllfj the o.

oiogical study so that it could easily be applied in a clinical way.

SO-J
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Table III combines the findings in Tables I and H and indicates the relatively

high percentage of negative cultures in spontaneous abortions. The very high

percentage of anaerobic growth in the cases with positive cultures in all types of

abortions is illustrated.

Table TV shows the very low incidence of positive blood cultures and analyzes

them according to the types of uterine cultures. It will be noted that one case

with an anaerobic uterine culture was foimd to have a blood culture which showed

the presence of B. typhosus and the patient was immediately transferred to the

Isolation Hospital.

Table I. Uterine Cultures

cases %
Negative 200 40.0

Positive 300 60.0

Total 500 100.0

Analysis of 300 Positive Uterine Cultures

COMBINED TOTALS
CASES % CASES %

Aerobic 24 8.0 160 53.3

, n { Aerobic
Maxed

| j^j^aerobic
jl36 45.3

Anaerobic 140 4G.6 276 92.0

Table II. Type op Abortion

Induced 36.6% )

55.6%
Doubtful 19.0% \

Spontaneous 43.8%
1 44.4%

Stem pessary 0.6% )

Total of all cases 100%

Table III. Analysis of Uterine Cultures

TYPE OF
ABORTION

NEGATIVE AEROBIC MIXED ANAEROBIC
TOT^VL

GASES
TOTAL

ANAEROBES

Induced 56 (30.6%) 10 (5.4%) 69 (37.7%) 48 (26.2%) 183 92.1%
Doubtful 29 (30.5%) 6 (6.3%) 29 (30.5%) 31 (32.6%) 95 90.9%
Spontaneous 115 (52.5%) 8 (3.6%) 37 (16.8%) 59 (26.9%) 219 92.3%
Pessaries 0 0 1 (33.3%) 2 (66.6%) 3 100%

(stem)

Total 200 24 136 140 500

Table IV. Blood Cultures

uterine Cultures
Negative 0

Aerobic 1
Mixed 6
Anaerobic 1 (Typhoid fever)

Total 8

Table V gives the analysis of aerobic organisms obtained in the aerobic and
mixed groups of uterine eultures. Considerable emphasis is given to the role

played by the various types of staphylococci as frequent uterine contaminants.
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Table V. Analysis op Aerobic Cultures

aerobic group MIXED GROUP

B. coli 2 30
Staphylococcus (unidentified) 0 29 •)

Staphylococcus albus 5 15 1 54
Staphylococcus aureus 5 10 J

'

Sporeforming bacillus 7 14
Diphtheroids 0 12
Nonhemolytic streptococcus 1 11
Hemolytic streptococcus 2 (2 died) 7 (2 died)

Streptococcus viridans 0 0
Diplococcus (unidentified) 0 2
Gonococcus 0 2

Yeast 0 1

Not classified 2 3

Total 24 136

Table VI. Hospitalization After Treatjient

UTERINE CULTURES CASES average days

Negative 200 5.S

Aerobic 24 5.5

Anaerobic 140 6.6

Mixed 136 7.4

Total 500 6.3

Table VII. Diagnosis AND Treatment of Puerperal Infection

1. Differential diagnosis.

2. Preparation of patient: do not catliotcrize because of danger of urinary in-

fection.

3. Intrauterine culture and examination of patient.

4. Emptying of the uterine cavity of debris with patient in seminarcosis, but lOith-

out anestliesia by:

a. Foerster’s sponge-holding forceps.

b. Uterine wiper.

5. Intrauterine douche with KMnOj (1-1,000) at 110° to 115° F., under 15 cm. of

water pressure or less (irrigating can resting on symphysis), using a largo

size Bozeman intrauterine douche cannula. -

0. Administer ergot preparation, but avoid pituitary preparations.

7. Follow-up treatment:

Semi-Fowler position.

Ice-bag to lower abdomen.
Ergot preparations.

Eapidly increasing diet (if no peritonitis).

Low pressure vaginal douches, KMnO^ (1-1,000) beginning the third day.

Start getting up on fourth or fifth day.

Transfuse for anemia.

In cases with signs of peritoneal irritation:

Nothing by mouth.
Intravenous glucose.

Subcutaneous saline.

Transfusions, largo and frequent.

Wangenstein apparatus.

No laxatives.

Uailv tap water enema.

S. If temperature remains elevated reexamine every second or tliird day to ileie

-

mine presence of pelvic thrombophlebitis or beginning pelvic abscess fomm

tion.
. .

.

0. Patient discharged at end of one week under conservative instructions-

10. Reexamine in two or three weeks.
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Next in frequency is the Bacilhts coli. The incidence of the Streptococcus

hcmolyticus is very low, but when it is the offender, the mortality rate is high. In

two cases the gonococcus was cultured as the offending organism.

Table VI illustrates tlie very short period of hospitalization required after treat-

ment. This point is of great interest both to patients and the hospital adminis-

tration.

TREATMENT

The treatment of puerperal infection has been divided into (1) con-

servative and (2) active. It appears that the conservative method

would be an active method of treatment as has been used in this series

of cases. In other words, the inactive treatment is not always con-

servative, because it ma}'’ permit the spread of a local infection.

When a patient in the puerperal state develops signs of infection,

which cannot be accounted for after the usual diagnostic methods

have been used to rule out all other possible infections, then it seems

justifiable to investigate the uterine cavity.

The surgical principles involved in the treatment of this series of cases are (1)

drainage of an infected wound site and (2) debridement of a potentially infected

cavity. This is done with a minimal amount of manipulation in order that further

trauma may be avoided. We have demonstrated that this procedure can be safely

performed by a junior interne under proper supervision. A general anesthetic is

not to be used, because this would remove the inliibiting influence of the patient’s

response to pain which is usually indicative of too active manipulation. The

patient should be under the influence of some sedative so as not to be too appre-

hensive. Morphia (% gr.) with hyoscine hydrobromide (0.0005 gm.) followed by

hyoscine (0.0005) in forty-five minutes are given so that the second dose is given at

least thirty minutes before the patient is prepared for examination.

The perineum is prepared with 5 per cent neutral acriflavin in 10 per cent

acetone and 50 per cent ethyl alcohol. The bladder is not catheterized because

of the danger of contamination which may frequently superimpose a urinary

infection. Drapes are placed. A Graves’ vaginal speculum is used to obtain

exposure of the cervix. If this is not satisfactory, large vaginal retractors will

be necessary. The vagina and cervix are then prepared with the above solution of

5 per cent neutral acriflavin. Treat the cervical canal with this solution, then dry

carefully with sterile gauze. A culture is then obtained from the uterine cavity

with a modified Little tube. If it is not possible to have careful bacteriologic

investigation of the material obtained, at least several smears of the material

can be made and stained by the Gram method. This has been done routinely and
found to check very well with the bacteriologic findings. Both aerobic and anaerobic

blood agar slants should be made. The Wright" anaerobic technic is used in

search for anaerobic organisms.

After the culture has been obtained, a gentle bimanual examination is done to

determine evidence of any spread of the uterine infection, pelvic abscess or throm-

bophlebitis. This is also done without an anesthetic in order that the patient’s

reaction to pain will limit the extent of the examination. Too much pressure will

not be used, which might cause rupture of an abscess internally. The uterine

cavity is very carefully investigated with a Foerster’s sponge-holding forceps, plain

jaw. Dilatation of the cervix is usually sufiicient to permit this. The sponge
forceps is inserted closed to the depth desired, opened, closed, and removed to see
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if any tissue lias fallen witliin the jaws. Tlie forceps should not he advanced with

the jaws open, because of the danger of grasping the uterine muscle. The uterine

wall is next e.xplored very systematically and with great gentleness by means of a

"uterine wiper" (formerly called a vaginal depressor) much as a windshield

wiper wipes the surface of the windshield, without marring the surface. (NO

curettage is done.)

The uterus is usually found to be relaxed in such cases. After mechanical

removal of any retained debris, the patient is given an intrauterine douche using

a Bozeman’s extra large intrauterine douche nozzle. This instrument permits the

free exit of the solution from the uterine cavity without any pressure being

established. Two liters of a 1:1000 solution of potassium permanganate in sterile

water at 105° to 110° F. are used. This solution is usually acidulated (vith 50 c.c.

N/1 sulphuric acid. The bottom of the douche can is held at the level of the

symphysis so that the water pressure of the solution as it enters the douche nozzle

is 15 cm. or less. Such a douche results in (1) removal of small bits of tissue

remaining after mechanical cmptjnng of the cavity, (2) firm contraction of the

uterus, including the cervix, so that bleeding is controlled and the sinuses are

closed, (3) elimination of the putrid discharge which is characteristic of the

anaerobic infections.

Table VU outlines the treatment and po.stoperative care.

agree ivitli Scliottmiiller that the manner of spread of snch con-

tamination is 1)3’ tva}’ of the endometrium; the organisms invade the

uterine ivall, parametrium, and thrombosed veins. Therefore, the

earlier the local endometritis is treated, the more pi’ompt is the cure.

Less complications develop and the period of convalescence is much

shortened. The possibility’ of future .sterility’ is greatly lessened as

evidenced by patients rctuiming shortly with another abortion and

others presenting themselves for delivery’ at term. The thrombosed

veins in contradistinction to the circulating blood offer a fine culture

medium. The proliferating organi.sms desii’c hemoglobin as their food

and low oxygen tension in their envirmiment. These organi.sms u.su-

ally have a definite proteoly’tic tendency’ and are able to disintegrate

thrombi so that small particles break off and gain acce.ss to the blood

stream and other organs, particularly’ the lungs.
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Tlie proteolj^tic properties of anaerobic streptococci probably are re-

sponsible for the marked loss of hemoglobin in patients with this type

of infection. Therefore, one is able to see tlie rationale of large and

frequent blood transfusions in the ti’eatment in such cases. Since

treatment has been instituted at an earlier time in the course of the

infection, the demand for transfusions has greatly diminished. The

disease seldom runs the prolonged oi' chronic course formerly expected.
Leueopenia is a common finding in cases of puerpei’al infection which
are uncomplicated.

RESULTS

Fig. 1 illustrates a typical temperature chart, with the prompt return to normal
after treatment.

Table YIll outlines the mortality figures and me observe the hopelessness at
the time of admission of the patients mho died. The cases are analyzed as to type
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of uterine infection and also as to the predominant organism. Tiie relative un-

importance of the StreiJtococcus liemolyticiis as to morbidity is stressed, and then

its great importance as to mortality is emphasized. The situation in this particular

type of infection is by no means hopeless and treatment should be similar in all

types of cases, irrespective of baeteriologic findings.

Table IX analyzes the fatal cases, showing the hospital days and other im-

portant findings. Autopsy was obtained in every instance to check the cause of

death.

CONCLUSIONS

1. Anaerobic organisms play a predominant role in the bacterial con-

tamination of the uterine cavity following abortion as they are shown

to be present in 92 per cent of the patients with positive cultures in

this sei’ies of 500 consecutive cases.

2. This finding has been obtained by a different group of clinical

assistants aided by another laboratoiy coi-ps, but checks very closely

with the findings of the Department of Obstetrics and G3’'neeology of

Washington University School of Medicine.

3. Sixty jier cent of uterine cultures are positive.

4. The incidence of Streptococcus liemolyticns as the infecting or-

ganism was very low (1.8 per cent), but its importance as a factor

in mortality (57.1 per cent) must not be overlooked.

5. The small number of positive blood cultures should indicate its

minor importance as a diagnostic sign. It means much more as to

prognosis.

6. The period of hospitalization is very short, average 6.3 days after

treatment.

7. Treatment should be earty and active—cultui'e, gentle evacuation

of the uterine cavity, followed by an intrauterine douche.

8. Cases coming to fatal termination were moribund upon admission.

(I wish to express my thanks to tlie Resident Staff of St. Louis City Hospital
No. 1, for their excellent cooperation.)
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DISCUSSION

DR. 3VILiLIAM J. DIECKMANlSi, Chicago, III.—In evaluating the management
of abortion cases wc have always considered only the mortality. In iiis closing re-
marks 1 hope Dr. Broivn ivill say something about the follow-up of these cases
ivith reference to subsequent sterility, incapacity, subsequent abortions, and ectopic
pregnancy as a result of the infection, and something about fibrotic uteri that may
develop due to the subinvolution.
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The importance of anaerobic streptococci is shown by his report. Wlienever

uterine cultures are gro^vn both aerobically and anaerobically, it is noted, usually

with surprise, that the majority of the organisms are obligate anaerobes. At the

Queen Cliarlotte ’s Isolation Hospital, where some of the best research work on puer-

peral infection is being done, about one-third of the infecting organisms are anaerobic

streptococci. At the Chicago Ljnng-In Hospital, our incidence of abortions is small,

but it is interesting that in a group of 25 cases of postabortal and puerperal in-

fections, ten or 40 per cent were due to anaerobic streptococci. In 70 uterine cul-

tures, 40 per cent were anaerobic streptococci, 14 per cent mixed and, a very interest-

ing thing, only G per cent hemolj'tic streptococci.

In the subsequent discussion, I hope that the question of radical versus conserva-

tive treatment will not be introduced. IIHiat Dr. Brown has done is not radical.

Adair and Davis in their work on the ergot preparations have introduced bags into

the uterus in more than 300 patients with no patient having a temperature of 38“

for longer than twenty-four hours. KolE at Johns Hopkins introduced a bag in 70

cases with only one patient developing subsequent puerperal infection. The uterus

can be invaded without danger, if proper technic is used.

I think it is of importance to know what tjq)e of organism is present, and

particularly with the anaerobic streptococci to remove the fragments of placenta that

are left. It is not a curettage that Dr. Brown has advised. The purpose of the

douche is to stimulate the uterus to contract. There is no hope of washing out the

bacteria.

DR. OTTO H. SCHWARZ, St. Lours, Mo.—Various maternal mortality reports

have stated that the number of deaths from puerperal infections was entirely too

great and that the cause of these deaths was entirely duo to neglect. I have main-

tained that such a sweeping statement was a mistake, because anerobio infection

would occur in many cases whether or not the patient was contaminated.

Puerperal infections are duo to two types of organisms, those harbored by the

patient and those that are introduced. The anerobic are the chief cause of the endog-

enous infections. They can develop under certain conditions and can cause all the

conditions of i)atIiogenicity, and our problem today as obstetricians is not so much

in preventing the exogenous infections by good technic as in preventing those

endogenous infcction.s. Nevertheless our problem is still twofold, the endogenous

and the exogenous infections. Of cour.ee, with bad technic the exogenous prevail,

but with good technic it is the endogenous infections that we must boar in mind.

Vlien we do as Dr. Brown has done we shall sec fewer cases of puerperal infection

in well-regulated maternity hospitals.

DR. BROWN (closing).—Tliat the infection is favored by inadequate drainage

is demonstrated very thoroughly in tlic ninny ca.'-es that we have had. If '«'e can

establish dntinage, got the blood clots out of the cervical canal and empty the uterus,

the ji.atieut responds very quickly with a normal temperature and no complications

develop.

Wo have had no serioii.s complications in these .500 jiatient.s treated by this

metluvl. We have had patients come back after several months with subsequent

tJ'iiirtion.^, and quite a numlier of patients return within a year for delivery. Ve

ilo try to educate tlm jiatient rignin<it tlio use of abortion, not by preaching but by

trying to .‘-ho'-v the danger.-'. Many of them eo!u« back for subsequent delivery, wliieh

I think i" of aid in the lowering of maternal mort.ality.

Kah-cquerst examination ihov.-.*' the jiclvis to Is; absolutely negative without mas-*e.s,

t.-ndi-rr.e'v, or induration, and the in'-ntfrual cycle returns to normal. Since the early
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treatment of these patients, thrombophlebitis is almost unlieard of. The patient

either comes in with it already developed or she does not get it.

Transfusions have been diminished in number tremendously since active treat-

ment. The patient immediately improves, and she regenerates her blood very quickly

as'soon as the infection and bleeding are arrested.

We do not do a curettage. We empty the uterus and wipe very, very gently.

I do not believe in wiping with the fingers because in doing so it is necessary to

push the uterus down in order to reach it and get the finger in. In doing this you

will squeeze the uterus as a sponge and disseminate the infection.

SIMILARITY IN CERVIX OP RHESUS IMONKEY AND WOSIAN*

Robert L. Dickinson, M.D., P.A.C.S., New York, N, Y., and

Care G. Harti^ian, M.A., Ph.D., Baltimore, JMd.

(Front National Committee on Maternal Health, Inc., and Carnegie Institution of

Washington)

TO JUDGE by thirty adults in the colony of the Carnegie Institu-

tion in Baltimore, examined March 6, 1935, the difference in form

and pathologic behavior between the vaginal portion of the cervix of

the macaque and that of woman is almost altogether one of size, a

matter of four-tenths in diameter. Hence, in this held biology and

gynecology maj^ find teamwork profitable.

To permit easy visual comparison, drawings to scale were made by one

of us (D.) . These have been set over against examples in women, each

opposite a human cervix which, by employing the above average, is

scaled down to that of the monkey. The human types were selected

from more than a thousand sketches in the office records of the senior

author of this report. These cervix drawings had been made from
life, usually life-size, duly cheeked by measurement, and often in color.

This habit developed because of the experience of fifty years that

much time could be saved by making life-size sketches as compared
with writing entries. By visualized comparison, the similarity is here
shown to be astonishingly exact, so much so that, in the accompanying
figures, one will not be able to tell which is which save in four in-

stances. The human and the simian portio vaginalis will he seen to

agree in conformation and invagination, laceration and inflammation,
eversion and erosion, secretion and vascularity, infantilism and asym-
metry. Cystic degeneration and polyp, cancer and certain infections
alone were missing in this short series.

Three differences appear. These are:

1. Facile dilatability of the untorn lower cervical canal and of each
external os, a condition almost unknown in women.

•Read at the Sixty-First Annual Meeting- of the American
Absecon, N. J., May 25 to 27, 193G,

Gynecological Society,



814 AI^tERICAN JOURN/VL OF OBSTETRICS AND GYNECOLOGY

2. Corrugation of the surface in several instances, with the vaginal

rugae covering the anterior lip, or both lips, quite to the external os,

a veiy rare finding in women.

3. Adhesion of the seminal plug to a circular rim of the most pro-

jecting part of the portio, not seen in women (Fig. A, 1, 2, 3).

The vagina is worthj^ of detailed study. It was noted that in 22

instances there was a range from relaxed walls, quite smooth, in a

third (C 2, 235), through fine laid rugae in another third (C 2, 73) up

to a striking kind of pointed, rigid, almost rasplike points and ridges,

in the remainder (C 2, 2). Some walls were very inelastic. As in

women, the anterior wall had more corrugated surfaces than the pos-

terior and the lower more than the deeper section. The posterior fornix

was deep in an animal one would suspect of vigorous attention from

a well-built male, if one drew an inference from the human female.

There is a range of color from white (4 eases), even chalky white,

through pallid (1) grajdsh (1) to faint pink (5). This marked lack

of color is hardly seen in women. One was purplish, the “erotic'*

human tj'pe, with smooth vagina, prominent clitoris and large

wrinkled prepuce.

CLITORIS

The clitoris of this and other monke.vs calls for drawings of larger

size, with indication of scale and with detail not given in the litera-

tux’e, even in that of Bolk and Poeoek. It is noteworthy that in our

few macaques there is exliibited more range of variability in this organ

than has been shoAvn in the human beings in the Dickinson Atlas,

which exhibits far the largest variety in shape and size in vulvas, yet

publi.slicd, and includes a series of measurements and drawings of the

clitoris. As in women, so in the rhesus monkey, there is a wide

divergence in dimensions of the clitori.s, in location, in axis, in altera-

tions in axis during erection, in erectability, in the location of the

prepuce and the amount of preputial corrugation, the latter raising

the question of persisting digital frictions in I’hesus (F 3, 4). Tlic

.special trait.s were a pigmentation not seen in women, blackish, bluish,

or purplish; a prepuce far up the shaft, and a relatively much greater

jirojcction, resembling a miniature stubby penis or the intersex organ

of the human being. In this ob.servation the clitoris was not regularly

measured or drawn, but a .sample is shown in E 3, Av’here, in the same

bracket, a comparison is made with the organ of other monkeys which

Dickinson sketched in the Yerkes group at New Haven.

The clitoris of the little spider monkey (Bolk ’07, 307) .shows the

same .size (G.5 cm.) and same .slit a.s the intersex clitoris of the woman

who lived as a male dock porter, .shown in the Dickinson Atlas. Fig.

117. Tin* .\tefes monkey, however, lacks erectile tissue in its huge

oliloris.
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CERVIX

For tlie cervix there were 27 monkeys on which the part could be

conveniently measured and depicted. There were 8 of the type typical

of the parous woman, namely with a small transvmrse slit (Figs. B,

D, F). Except when torn, anterior and posterior lips were about

equal in anteroposterior diameter. Then there were -9 with consider-

able lacerations, showing all of the human imrieties, imilateral, bi-

lateral, stellate and crescentic, the convexity of the latter either caudad

or ventrad, and there were tears running out to the vaginal Avail (Figs.

H to V). Eversion ran true to familiar human tjqies. Cervicitis was

again an interesting miniature, ranging from mere mucus cataiTh or

marked redness, mainly of the slightly ev^erted canal, to granular

erosion bleeding at a touch, the lip or lips involved being sAvollen and

outrolled (G, S, T, V, G 2, 303). There Avas in one sterile animal a

conical cervix with pinhole os (and a relatively narrow corpus which

did not undergo the monthly cycle of broadening, Wisloeki 1932, 217)

resembling arrest of dcA’^elopment as found in the clinic. Here also was

seen our familiar picture of the dwindled portio of age, a year after

the animal’s castration, or after cessation of oAmlation. One cervix

Avas rigid and undilatable as in Avomen (Z 28) ;
one dilatable its full

diameter (Fig. T, d). There was not even missing what Dickinson

calls the erotic cervix, with prominent veins and outpouring mucus,

changing in vasculai'ity, size and hue, becoming dusky as one watches

(T, ff, c). The illustrations Avill show better than words the wide

Ami'iety in the clinical evidence of childbirth and of rate of involution,

possibly of sex excitement.

The average external diameter in this group was a little over 11 mm.
The eight healthj’- cervices of parous animals plus the six wrinkled

ceiwices, adding those torn but not thickened, 19 in all, averaged 11

mm. (Pig. E). The comparative range in diameter Avas somewhat less

than among women (Pigs. E and C). (Reporting 3 specimens, Wis-
locki, ’32, 171, giA'es for the whole uterus, 40 mm. length; 18 mm.
bi'eadth

;
14 mm. thickness, and for the cerAux 16 by 12 mm., 16 by

8 mm., and 15 by 10 mm.)
There were fiAm injured or inflamed cervices running to 14 or 15

mm., and three sterile or atrophic anatomies of 5.5 to 6 mm. (Pigs

E, W, Z).

Laceration was evident among the twenty-two monkeys known or
thought to have delivered babies, being definite or pronounced in

nearly one-half of these. Cervicitis was present in one-fifth of the
fully developed organs; Avith timee striking examples of large areas
of roughened redness, two being shoAvn in S, T. Rugose or plicated
surfaces on the portio occurred in more than one-fifth (C 2), completely
coA-ering the area from vaginal wall to external os in three. Invagi-
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nation was noted as slight or absent in five cases, and this defect was

sometimes accompanied by a wrinkled surface,

Dilatability was noteworthjL Gentle testing showed, among eleven

untorn cervices, on the average, a distensibility equal to half the out-

side diameter (underneath Pig. D, also Y). This is more than double

the relative capacity of the human cervix, even where the powerful

leverage of the branched dilator or the push of graduated tapering

dilators is brought into play. It is as if the undamaged human canal

would, with slight pressure, admit the average male little finger. Of

these eleven canals three could be easily opened to 8 mm. and one to

6 mm., or as if the unlacerated, full3
'' involuted cervix of a nonpregnant

woman allowed the thumb to pass. Indeed one monkey cervix of 8

mm. external diameter permitted an 8 mm. passage (Pig. Y, d) and

two of 8 mm. dilatation were in cervices of 10 and 11 mm. outer

diameter. If women were like this, emptjdng the uterus in early

pregnanej' bj'' passing a finger would be simple, whei’eas it is not

feasible without damage or incision. Abortion, by separating the

ovum from the uterine wall with a (sterile) finger nail as curette,

guided b.y the sensitive finger tip, would be too easy.

The corrugated cervix, or rugose portio vaginalis, shows part or all

of the surface looking like vaginal wall, but usually with distinct

rounded projection into the vault of the vagina. It suggests an in-

complete proce.ss of invagination, or smooth-stretching of the epithelial

covering, or else arrest of development. In human fetal development

and in childhood this ridged surface ma^'' be detected (Bayer). The

rugae were transverse or crescentic in all but one of the seven, and

on both lips in three. In one the folds pointed to the os.

Wislocki says (10.'!2, 174) of the rhesus monkey “the orifice is situated near the

ventral border of tlic con’i.x so tlial the dorsal lip is approximately twice as thick

as the ventral one. . . . The vagina is lined by coarse longitudinal rugae covered bj

a inultitudc of delicate transverse jilicac. In the fornix the plicae become longi-

tudinal and extend into the cervix, imich more pronounced, however, on the small,

ventral lip than on the dorsal lip, %vhieli in some specimens is nearly smooth. The

plicae converge tov.-ard the extenial o.s which they enter” (Sic). His gorilla, shown

in I5ro>>del’s beautiful dniwings, jiresents a cervix which looks a bit like C —

Wislocki declares (17a) that the cen'ix “is an e.vtremcly variable .structure in the

.‘•'imi.ne. occurring in the c.-itarrhinc and plalyrrhine (.Vnierican monkey), at times

in even more difTerentiatcd form than in the anthropoids and men.” Dickm.son

dr.'iws attention to the fact that in the older museum specimens of the cervix, vagina,

or vulva, and even in the large and remarkable IJofTman-IIabcrda Vienna medicolegal

exhibit of external gonitals, the .surfaces arc puckered and therefore distorted. Thi?

!• particularly true of the IlischofT lithographs with their generally corrugated siir-

fro-cs as consparf'd v.ifh Dickinson’s long pniblishcd series drawn from life, his tin-

ptibh'shed dra-.viisgs an<l tlie Ileitrmann Htbographs of the ccrvi.x.

Wi'-di-'f.i 0052. 174) describes the rugae of the cervix of various monkeys

veil CK the degree of invngin.'st ion. In flie spider monkey, the cervix is large and

rdth radiating riignc. In the capticine, the howling monkey and the

Titi uair k'y, t‘ i- provided v.itli tf.uyh in tho marmo-cf with an orifiCC
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delicately fimbriated. The gibbou and the night monkey show “no circumvallation,

the cervix passing unsignalled into the cervix (meaning vagina?) as a funnel shaped

passage, the lips of wliich are thrown into delicate longitudinal leaflets or fimbriae.”

In our 27 monkeys there were seven instances of rugose portio, ranging

from small areas to complete coverage (Figs. 1, L, and C, 2) . In women

only three drawings of such findings are found, so far, by Dickinson,

among routine sketch records of the cervix, among his nearly 5,000 re-

tained office histories (Fig. 2, C, 1). No rugose cervix occurs in the only

considerable and important published collection of pictures of the cervix,

the Heitzmann lithographs in color, 113 in number. Jayle's series has

missed this also, among his 33 shrewd observations, unless bis Fig.

299, page 501, on a woman of twenty-four, which he calls atrophy, is

defective development with its smooth anterior lip, or Fig. 296, page

499, first seen at thirty-five, Avith no inAmgination and no projection,

as in the monkej^s. W. T. Kennedy and J. W. Davies of New York

each observed a patient with this conformation after Dickinson had

posted a drawing on the bulletin board of the Woman's Hospital.

The cervicitis shows the same range as in women, with like out-

rolling and swelling, and the mate of the rather frequent type where,

after crescentic injuiy, one lip is larger than the other and alone

eroded (Figs. T, V), it being either anterior or posterior. Even a cyst

high up the canal is reported in the gorilla CWislocki, 1932). In Case

XX (Fig. Q) we see subinvolution, where there was voluminous dis-

charge of clear mucus noted. The fertility of rhesus in captivity (35

per cent) might be raised by curing the cervicitis. Prom rhesus, the

gynecologist could well develop clues or tests from the relation of

cervicitis to sterility or to general health, to ovulation in particular

and to stages of the cycle; with the bacteriology of cervicitis in the

monkey; and results from various treatments.

Joaehimovitz shows some fine sections of the eeiwix and corpus.

3IEATDS

The meatus might be of importance to gynecology because of the

rebellious infections found there in women and the need of experiment
in animals. Jayle (1918) and Dickinson (1904, 1933) have pictured

its form, but the former ignores, on page 407 and elsewliere, the meatus
glands, while at the same time proving the best of sources anent location

and number of the vestibular glands.

Wislocki found in rhesus at the meatus urinarius two papillary folds,
and in a guenon monkey, slight folds guarding the meatus, none in
the anthropoid. He denies them to Avomen (194). I (D.) haA’^e pictured
and described the frequency in woman, also a monkey or fetal type
of urethral opening almost or quite on the A^aginal Avail (1933). Jayle
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shows the rounded projection of the meatus in women, resembling that

of some monkeys—a condition of which the student of monkeys seems

unaware.

The illustrations in very many of the Simian reports are on such a

small scale that the cervix is hard to study. The general absence of in-

dications of scale is notable and surprising. Wislocki is careful in this

matter and .specific beyond other authors concerning the surfaces of

the cervix and vagina (1932, 173, 175) and appreciates the variants

that may occur within a given species.

As a clinician, the interest of the gjniecologist in these animals leans

toward practical considerations rather than toward comparative

anatomjL Here the size, cheapness, readiness of domestication and

relative fertility of a given animal count heavily in matters of research

looking toward improvements in human diagnosis and treatment. The

rhesus meets most of our needs, except for the flap (Klappe) closing

the canal, and rendei’ing the cavity of the body of the uterus inacces-

sible, save, apparentl3% at cei'tain times. I found verj^ mai’ked dif-

ferences in depth of penetration when trying to test the dilatability of

the cervical canal with a forceps, with the tips closed when passed,

then spread as wide as the blades would open easily.

CERVICAL CANAL

The cervical canal of the rhesus monkej’’ shows an extraordinary

sigmoid sweep, the “two nearlj’’ right angled turns'’ of Wislocki. This

“flap” (or EZlappe) is shown in A 2. There are two pockets, or more,

according to Joachimovitz (1928, 531, 470). He saj’^s this deflection

is perhaps a stage of the cycle, accompanied as it is by increase of

mucus and enlargement of glands, and has clearly pictured the con-

dition. He declares that this tran.sverse fold maj^ stand out in women,

particular^* in infantile and old uteri. He observed two women with

it in adult life and calls it “an infantile stigma.” Certainly the

gynecologists of the eighties who pi'obed the cavity of the uterus in

everv case found canals refusing to allow the soiuid to pass where

previously* it had slid in easily. I (D.) accounted for this by

spasm Avith tenderness at the internal os in some eases, by large new

high cysts in others (Atlas Pig. 34), by inflammatory swelling in

others. Yet there were eases inexplicable, which a variable transverse

fold would have accounted for. This condition must not be confused

with anteflexion, nor vdth the postmortem slump and crook common

in the frozen sections (Atlas Pig. 21). It does, however, handicap

our use of rhesus for biopsy of the cavity of the body where it

blockades entry*.

The comparisons made above, though few and sketchy, suggest new

tests, on these eroded surfaces, by implantation of some virulent strain
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of gonococcus, because research aud treatment of that uneonquered

scourge, gonorrhea, is gravely handicapped for lack of an experi-

mental animal. The other human habitat of the Neisser germ, the pair

of glands at each side of the urinaiy meatus, might be searched for

and injected, if found in the rhesus monkey. A pair of glandular

openings are found on each side of the meatus in the gorilla by Wis-

locki (1932, Plate 11, C).

The form of the speculum, not Sims, but simian, for the purpose of

examination of the cerwx and vagina, may be either tubular or

bivalve. A kind of Kelly e.vstoscope or endoscope of a diameter of

13.0, 14.5, and 16.0 mm. and a length of 40, 46, and 60 mm., respec-

tively, is used by Hartman. Illumination is by a light passed in on

a stalk, rather than one fast to the inside of tbe tube. A head mirror

may be used instead. The handicap connected with the tubular forms

is lack of ability to distend the upper forniees, where the vagina

broadens. In order to provide an inexpensive bivalve I had the double

blade used by Harvey Cushing in the nose cut off at 40 cm. on the

posterior blade and 35 cm. on the anterior. A lateral handle would

be better to guard against soiling by fecal extrusion. Preliminary

emptying of the bowel by a finger in the vagina might prevent the

nuisance of defecation during inspection, wliile emptiness of rectum

will facilitate spread of the blades of the speculum.

Li conclusion, wc repeat that the rhesus monkej' presents in its

cervix so many a.spects corre.sponding to like
.
findings in women in

the way of development, injury and inflammation, tliat it should con-

stitute a valuable experimental animal, particularly if it can be in-

fected with the gonococcus. The rugose cervix seen in a certain pro-

portion of this and other simians is a rather rare find in u’omen.
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DISCUSSION

DR. J. C. LITZENBEEG, Mixxeapolts, Mixn.—When I reported a voung ovum
between twenty and twenty-four days of age, we had to go to monkey'embryology
because human material available was inadequate for the necessary comparisons
of embryo.^ of diltorent ago.^. We did find in the monkey, through conference with
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Dr. Hartmann, an analogue to our human ovary. The work of Hartmann in

endocrinology and ovulation and various other phases and studies in the monkeys,

and their similarities to the human being, is familiar to all of you. But they have

not been simply scientific studies; they have been attempts to take leaves from the

discoveries in the monkey for application in women.

Dickinson's paper does the same thing, for what he has given us today is not

simply comparative anatomy. Ho has made one suggestion, for example, that if

this monkey can be infected with gonorrhea, we may learn some things that we do

not know about gonorrhea in women. His calling attention to the fact that in the

monkey we may do experimental work that we cannot do in women is thus of im-

portance.

Animal experimentation is necessary in order to find out certain biologic and

clinical facts, but we have always had to meet the objection that the findings in

the white rat, in the mouse, and in the rabbit, may not be the same as in women.

With this additional evidence which Dickinson has brought out we may have an

animal which is so much nearer to the reactions of woman than any other animal, we

may study problems hitherto impossible.

DE. EAYMOND SQUIEE, New York, N. Y.—It is interesting to me that the

monlcey, which so closely parallels woman anatomically and physiologically, differs so

much from her in certain biologic respects. There is some subtle chemical difference

that makes the monkey practically refractive to such an organism as the gono-

coccus, which is infectious for woman. Therefore the monkey cannot be used in

the study of gonococcal infections. Of course, this may well be a blessing, for

otherwise great damage might bo done to experimental colonies.

How deplorable it is also that women do not show the same ease of cervical

dilatation during labor as monkeys do, in w'hich animals, so far as I know, the

clinical entity of cervical dystocia has not been encountered.

DE. FEED J. TAUSSIG, St. Louis, Mo.—

T

here is opportunity for a great deal of

valuable scientific work in the field of comparative pathology. Much work has been

done on comparative anatomy but very little thus far on comparative pathology.

Through it we might very well gain information on such subjects as the blighted

ovum, the origin of the amniotic fluid, or the cause of the onset of labor.

DE. OTTO H. SCHWARZ, St. Louis, Mo.—

I

should like to ask Dickinson whether

lie has any information concerning the presence of myomas in the rhesus monkey. I

have asked several veterinarians about this and they seem to have no information at

all in regard to it.

DE. EDWAED A. SCHUMANN, Philadelphia, Pa.—If Dr. Schwarz will con-

sult a verj' valuable work, which has small circulation but which is most interesting,

he will find an answer to his question. It is called Diseases in Wild Animals, by

Herbert Fox, a pathologist at the Zoological Gardens in Pliiladelphia. Myomas

have been found and examined in the orang-utan and the rhesus monkey. There

has been very little work done in comparative pathology, but this volume has a nune

of information which is worth the reading of every student of pathology.



OBSERVATIONS UPON OWLATION IN PRIMATES*

Arthur H. Morse, M.D., ahd G. van Wagenen, Ph.D.,

New Haven, Conn.

(From the Department of Ohstetrics and Gynecology Yale School of Medicine)

S
TATE]\IENTS with respect to an equal or an alternating o%Tilatory

activity, a subject in which my associate, Dr. G. van Wagenen, and

I have recently been interested, appear infrequently in gynecologic

literature. Indeed we have met but two references with respect to this

problem in women. The first occurs in the article by Praenltel upon the

physiology of the sex organs which is included in the Handbook of Hal-

ban and Seitz. This author indicates that in general the ovaries in

women function alternately, not however in regular turns, hut depend-

ing upon conditions which are as yet not understood.

The second and much more informative reference is that of Dickinson

who, by repeated pelvic examinations, determined that both ovaries

swell and become tender to pressure at the midmonth. These changes,

however, do not affect both organs equaUj’- and in six instances, one

ovary was found to be twice the size of the other. In another case in

which alternation in activity occurred, the left ovary was enlarged at

the time of two expected menstruations and the right once. Twice there

was absence of palpable ovarian enlargement or tenderness, and possible

absence of ovulation.

Although the observations just mentioned are limited, definite infor-

mation is available with respect to an alternation of ovulatory function

in certain of the lower animals.

Thus Edgar Allen, observed that of 21 mice in vrhich data u-ere available for the

number of ova produced at 2, 3, and sometimes 4 estrous periods, 4 showed marked
and 2 slight alternation of function, while in the others the function was quite

evenly divided. Mandl in his series of experiments upon rabbits encountered rarely,

instances in which unilateral ovulation occurred. Fraenkel found 11 similar instances
in an examination of 272 rabbits. Corner counted 131 fresh corpora lutea in the
left and 89 in the right ovaries of 2G sows. The extremes were: left 10, right 0,

left 3, right 0, left 2, right G. Kiipfer found that in cows both ovaries function
regularly, but that the succession of ovulation is neither routine nor reciprocal. The
OTOlatory function in this species differs with each animal; sometimes one, some-
times the other ovary functions, although in general the right tends to be more
active than the left.

"With respect to primates, the largest number of observations upon the
alternation of ovulation with which we arc familiar are those of Hart-
man upon monkeys.

Ats^onf American Gynecolomcal Society.

82.3
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This author who conducted his investigation by rectal palpation or by laparotomy

found that the ovulatory function does not necessarily alternate with regularity be-

tween the ovaries, but may involve the same ovary two or three times in succession.

Table I taken from Hartman’s paper details the findings in his animals. Of a total

of 54 ovulations, 27 occurred from the right and 27 from the left ovary.

Table I. Hartman’s Observations, Succession of Ovulatory Function

(r = right ovary; 1 = left ovary; - = no observation)

NO. OF
ANIMAL

SUCCESSION
HOAV

BETERAIINED

2 1, 1, r, r, r, 1, r, 1 palp.

4 h r, -, r, 1 lap.

7 h r palp.

12 r, 1 palp.

17 1 (?),r (?),l,r lap.

28 r, r, 1, r, 1, r lap.

34 h r palp.

39 L 1 lap.

39 r, 1, r, 1 palp.

40 r, r, 1, 1 lap.

41 r, 1, 1 palp, and lap.

43 r, r lap.

45 1, 1, r, r, r, 1 sections

63 r, 1, r, 1 lap.

64 L h r, 1, 1 palp.

69 h r lap.

79 r, r lap.

79 1, r, 1 lap. and palp.

99 1, r, 1 palp.

Since tliis observation of Hartman is, as far as we Imow, the only one

in which a series of cycles was folloAved in primates, it occurred to us

tliat an additional report on this point as a part of our investigative

project carried out upon the Macacus rhesus monkey might prove of

interest. In our investigations of the ovulatory activity, we chose the

direct metliod of observation by repeated laparotomies because we had

other points in mind which could be detennined only by direct visual

examination of the ovary in situ. The present paper is conceimed pri-

marity with the ovarian findings in the animals in question.

In the present study 8 animals Avere employed, 6 of which Avere ob-

served over a period of from thirteen to seventeen cycles. In 2 animals

the observations Avere limited to 4 cycles in the fii’st and to 7 cycles in

the second. Including all 8 animals, a total of 94 cycles was studied. As

a preliminary measure in order to determine that preoperative menstrua-

tion was normal, the animals were observed over a period of three months

before the investigation Avas begun. They Avere then subjected to

laparotomy betAA^een the thiiteenth and sixteenth days, and the site of

ovulation AA’as determined by the presence of a fresli corpus luteum in

the individual ovary. Nembutal proved a satisfactory anesthetic and

sti’ict surgical technic AA’as emploj'-ed. This and the care exercised by Vi'-

van Wagenen, AA’ho did the major number of the laparotomies, resulted

in the formation of remarkably fcAv postoperative adhesions. Except-
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ing the skin suture of fine black silk, the abdominal wound was approxi-

mated witli sutures of fine catgut. As can be seen from Table II the

slight operative procedure which we emplo.yed had no effect upon the

occurrence of the subsequent menstrual cycles.

In all, 94 laparotomies were performeci during the corresponding cycles, and the

presence or absence of a fresh corpus luteum determined. Eighty-six of these cycles

were associated with ovulation, while in 8, menstruation was nonovulatory in char-

acter. Of the total number of menstrual cycles associated with the presence of a

coi’pus luteum, the structure was present 52 times in the right and 34 times in the

left ovary. The character of sequence or of alternation of ovulation in the individual

animals is shown in Table II.

Table H. Succession of Ovulatory Function

r = right ovary 0 = no ovulation

1 = left ovary - — no observation

NO. OF
ANIMAL

SUCCESSION SU.MMATION

M.m. 160 1, 1, r, 1, V, 1, 1, r, r, 0, -, r, 0, r, r 7 right, 5 left ovary
2 nonovulatory cycles

M.m. 188 r, 1, r, r, v, v, -, r, 0, 1, r, 1, 1, v, t 9 right, 4 left ovary
1 nonovulatory cj’’cle

M.m. 189 1, r, r, 0, sick

M.m. 191 r, r, 1, -, r, r, 1, 1, r, 1, 1, r, 1, r, r, 1 8 right, 7 left ovary
0 nonovulatory cycles

M.m. 192 r, 1, r, r, 1, r, 1, -, 1, r, 1, 1, r, r, 1, 1, r, r 9 right, 8 left ovary
0 nonovulatory cycles

M.m. 193 h h ~i b b b b b b b b b 6 right, 7 left ovary
1 nononilatory cycle

M.m. 195 r, 1, r, 1, 0, 0, -, -, r, r, r, 0, 0, r, r 7 right, 2 left ovary
4 nonovulatory cycles

M.m. 19G r, r, r, 1, r, r, r, sick (5 riglit, 1 left ovary
0 nonovulatory cycle.s

The results of these observations ai’e similar to those of Hartman
quoted above, and in the first place confirm his observations that in the

Macacus rhe.ms although the ovaries, as in other animals, must be sub-

jected to the same hormonal influences, there is no rule for the sequence

or for the alternation of ovulatory function. Indeed as was shown in

one animal, IMonkey 196, in which of a total of T observations the corpus
luteum was found upon the right side in six, ovulatory activity may be
confined to one ovary although the other organ is present and, as far as

can be determined anatomically normal.

In this connection the findings of G. I'an '\Yagenen with respect to the
incidence of ovulation in the monkey from which one ovary had been
excised is of interest. In three of Dr. van Wagenen’s unilaterally gonad-
ectomized macaques, exploratory lapaiutomies showed that ovulation
had taken place in 14 out of 20 cycles. The ovary was examined from
the seventeenth to the twentieth clay of the cycle and the presence of a
newly ru])tured follicle or a corpus luteum of good size and healthy ap-
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pearance was taken as evidence of ovulation. Tlie remains of the previ-

ous corpus luteum could always be seen in the expected position in the

ovary.

Eight consecutive cycles were studied in two moniceys and four in the third. Tlie

first six observations were positive in one animal; the first four and the first three

in the other two animals. In two animals bleeding from the uterus began on the

third day following a laparotomy, giving short cycles of nineteen and twenty-one

days. Ovulation did not occur in cycles initiated by these early bleedings. One

o\mlation was recorded without any observed menstruation.

In the second place the observation first emj)]iasized by Corner in

his study of ovulation and menstruation in Macacus rhesus and sub-

sequently pointed out by others, that menstruation in the monkey may

occur in the absence of ovulation, is again confii’med by our own work.

With respect to this point Edgar Allen states that even in pi-imates

the hormone of the eoi’pus luteum is not necessaiy for menstruation,

for the follicles need not develop to the point of ovulation, and in

monkeys usually do not during the spring and summer of the year.

Successive periods of menstruation may occur during these nonovulat-

ing seasons and these menstrual periods are, as we liave also noted,

indistinguishable externally at least from those which occur during

the mating season when ovulation is the rule. In addition, Allen has

noted that in menstrual c^mles without ovulation, the endometrium

and mammaiy glands do not undergo the full premenstrual transfox’-

mation, although the tiTpical changes of edema in the subepithelial

connective tissue and the extravasation of blood which immediately

precedes the menstrual hemoiThage is present.

Novak has emphasized the possibility of human menstruation witixout

ovulation, the periodic bleeding being indistinguishable from normal

menstruation though at times there is some irregularity and some excess

above the usual loss of blood. In his opinion a study of the endo-

metrium will show, if ovidation has occurred, the characteristic secretorj

clianges dependent xipon tlie presence of the corpus luteum hoi’mone.

If, on the other hand, there is a complete absence of secretoiy changes,

it may be assumed that ovulation has not occurred. The similarity of

the histologic picture in tlie endometrium from such patients, to that

found in monkeys in which it is knovm that menstrual bleeding has taken

place in the absence of ovulation, would seem to support Novak’s con-

tention. IMoreover, if, as Edgar Allen suggests, an insufficiency of the

anterior pituitaiy gonad stimulating hormone may explain the frequent

anovulatorj’- menstrual cycle of monkeys a similar insufficiency may ac-

count for similar cycles in the human being.

Finally, in connection uith the general question of the time and oc-

currence of ovulation a recent .study made by Bun-, Hill, and Allen is
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pertinent. Burr and his associates have developed a vacuum tube poten-

tiometer which is stable, draws almost no current from the living system

and is independent of intereleetrode resistance up to one megohm. With

this instrument it is possible to record accurately minute voltage changes

in living systems under a Avide variety of circumstances.

Applying the apparatus to a study of ovulation in rabbits, it was

found that readings taken previous to the eighth hour after mating,

established a fairly uniform base line. Subsequentlj’’ a distinct but

gradual rise from the base line occurred. In the first rabbit as the ninth

hour after mating approached, a sharp rise of potential occurred which

was 45 times greater than the control variation. Twelve minutes later a

similar cliange in potential was repeated. A third rise and fall occurred

seventeen minutes after tlie second surge. Polloudng these records an

examination of the ovaries at laparotomj’- showed 3 rupture points, 2 in

one ovary and 1 in the other. A comparison of the recordings obtained

from other animals with their ovaries at laparotomy showed that in each

animal tlie number of rises in potential equalled the number of ruptured

follicles. As the authors indicate, these findings suggest that with the

aid of tliis new instrument, it is possilile to determine with great cer-

tainty in the intact animal the time and duration of omilation, the in-

stant of follicular rupture and the exact number of ovulations. While

a study of ovulation in the human being has as yet not been carried out

with this instrument, the results obtained suggest that similar results

maj’- be found in woman. If this proves to be the case tliere wiU be at

liand an additional means for study, wliicli sliould ;\neld further informa-

tion respecting the alternation of ovulatory function and anovulatory

menstruation in woman.

To recapitulate, the present paper details the results of a study by
repeated laparotomy of the alternation of omilation in the Macacus
rhesus monke3L In addition, it spealcs briefly of the problem of anovula-
tory menstruation and of the recent method for the detection of o^mla-

tion devised bj' Burr, Hill and Allen.

We wish to acknowledge our indebtedness for assistance to our laboratory' tech-
nicians, :Miss Ruth A’^ogel and Mr. Joseph Negri, The study was subsidized by a
grant from the Research Fund of the School of Medicine.
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DISCUSSION-

DR. ROBERT L. DICKINSON-, New Yoek, N. Y.—TJie time of ovulation may
be profitably studied in women bj' bimanual palpation, but from my experience with

both, it is vastly more difficult than in small monlceys. With patients with relaxed

abdominal wall, one or both ovaries may be caught and outlined, the right against
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the lateral pelvic wall, the left between the fingertips of the outer and inner hand.

Thus the enlarged follicle or the corpus lutcum can be detected. An easier

procedure is the seizure of the bod}' of the uterus and tlie recognition of definite con-

traction and relaxation in its rhythmic activity, which is pronounced during the days

of maximum distention of the follicle in many women.

Any procedure which would date ovulation in a given indiiddual would help m
the selection of times for desired conception, and safety from conception. Exannna-
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3. These contractions fall into three main periods, one of major activity at or

about the time of ovarian enlargement, preceded and followed by periods of relative

quiescence.

4. Before and during menstruation a minor increase in frequency and excitability

may be found.

5. In examining the uterus during ovulation, the findings suggest early pregnancy

as do also the vacillations in the size and compressibilitj' of various segments found

while palpating.

6. Both ovaries enlarge and become tender, and one may have a protruding mass,

while later the corresponding tube may swell.

7. During contraction any flexion (normal or otherwise) partially straightens out.

8. Corpus and cervix may alternate in rhythm.

9. A wave of contraction may be found starting in the cervix, passing to the

isthmus, and thence to the corpus. Except in isolated isthmus relaxation (Hegar's

sign) the isthmus usually acts with the corpus.

Both ovaries swell and become tender to pressure at the midmonth, but one more

so than the other, in six instances one being recorded as “twice the size of the

opposite ovary. On the larger ovary a protruding mass may be found. A couple

of days later, with lessened size and tension, a nodular feel like a “blackberry”

has been noted.

One ovary may do more than its share, the left seeming to be the more active,

both in palpated patients and from my “ Mittelschmerz ” reports. With midperiod

pain both sides usually ache or are tender to the patient’s pres.sure on the lower ab-

domen, but when asked to record the relative degree of tenderness or pain between

one ovary and its fellow, several patients report alternation between one month and

the next. In one case personally studied three months’ alternation in activity oc-

curred, the left ovary being enlarged twice at the expected time, and the right once,

but three days late. Twice there was absence of palpable ovarian enlargement or

tenderness at the midmonth, suggesting a possible absence of o\Tilation.

Tubal thickening and tenderness have been observed a few days after the supposed

date of ovulation, on the side of the aflected ovary, in four instances.

The patient seemed to adhere to a given time in the cycle within three days, in the

five palpated and in six midpain patients. In one case the findings of three periods
pointed to the thirteenth, fourteenth, and seventeenth day, respectively. Yet one
palpated patient showed uterine changes on the ninth day once, on the sixteenth day
once, and the findings were uncertain once.

DR. RAYMOND &QXJIER, New \okic, N. A. (by invitation).—It seems to me
that one interesting direction that research in ovulation will take is toward the qual-
ity of the ovum. \Vlioreas the factors responsible for the mechanical release of the
egg from the ovary are coming to be increasingly well known, what de%-elops the ovum
itself remains a mystery.

The quality of ova, as Streeter and associates have emphasized, has an impor-
tant bearing on spontaneous abortion. We know that among laboratory animals as
many as one-fifth of ova are sufilciently defective to be so recognized microscopically
as early as the time of ovulation. Further abnormalities show up later, perhaps either
prc%-enting implantation or causing .subsequent abortion of the conceptns at any stage
of gestation.

The existence of nonovulatory menstrual cycles in the monkey, e.specially during
the summer in this latitude, has Ireen well established by Hartman and Comer and
there is accumulating clinical evidence that they occur in women.

' ^
•
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These two lines of inf.erest may some day converge for the answer to tliis interest-

ing question: Just as thei’e are variations, seasonal or other, in the incidence of

ovulation, may there not be also variations, parallel or independent thereof, in the

incidence of defective ova? Sueli variation might be reflected as temporary sterility

or as spontaneous abortion.

THE SIZE AND SHAPE OP TI-IE PELVIC INLET AS
. DETEEMINED BY DIRECT MEASUREMENT*

Edward A. Schumann, A.B., M.D., P.A.C.S., Philadelphia, Pa,

The work of Caldwell and Moloy, Thoms, Jarcho and others has

again drawn the attention of obstetrieians to the arehiteetiire of the

pelvis. In view of the various opinions expressed as to the size and

shape of the pelvic inlet, it was determined to measure a series of pelves

directly through the abdominal incision, in patients subjected to lapa-

rotomy, for various gynecologic lesions. Accordingly, a number of pelves

were so measured at the Kensington Hospital for Women, the technic

being to determine the length of the anteroposterior and greatest trans-

verse diameter of the inlet, with a De Lee outlet pelvimetei’. This was

easily accomplished by inserting the instrument througii the abdominal

incision and then, while the operator controlled the position of the tips

to insure their being correctly placed, the assistant spread the handles

of the pelvimeter and read the scale. These measurements were carried

out during the course of abdominal operations and the patients were

not selected, but taken consecutively. During the period of conva-

lescence, careful external pelvimetry was performed on all these women,

and their obstetric histories, if any, were obtained, the results being

correlated as shonm in Tables I to lY.

As a result of this investigation, certain definite conclusions were

drawn. First, that the oval inlet is more common than any otlier

type, 40 per cent of our eases possessing such oval pelves of ample

size, while another 26 per cent presented oval pelves of the flat type.

Next in order were the round pelvic inlets, which accounted for 24

per cent, and still less frequent was the anthropoid type, which was

found in 10 per cent of the cases studied.

A considerable series of patients was investigated but, inasmuch as

there was no variation in the occurrence of the different types, only the

first fifty eases are here analyzed in detail.

In the oval pelves of large size the anteroposterior diameter varied

from 10.5 cm. to 12.25 cm., the average being 11 cm. The transverse

varied from 12 cm. to 13 cm., the average being 12.25 cm. It is interest-

*Road .at the .Sixty-Flr.at Annual Mectinp of the American Gynecological .Socfet>,

Absccon, N. .1., May 25 to 27, JS.IC.
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ing to note tliat the largest pelvis measured belonged to this group, its

diameter being 12.25 by 14 cm., the patient having a double uterus

Init having never been pregnant. Of the small and flat oval pelves, the

anteroposterior diameter varied from 9.5 to 10.5 cm., the average being

Tabm I. Oval Pelves, Large

JIEASUREMENT EXTERNAL PELVIMETRY
j

OBSTETRIC HISTORY

case OP INLET
I. S. I. C. TROCH.

EX. NUMBER OF WEIGHT

A. P. TR. CON. CHILDREN POUNDS

2 10.5 X 12.5 24.5 28.0 29.0 19.0 1 7

4 11.0 X 12.5 27.5 31.0 32.5 20.5 2 7^81
9 10.75 X 12.0 27.0 29.0 34.0 20.0 1 8

10 11.25 X 12.5 25.0 27.5 32.0 22.0 1 7i
12 11.0 X 12.25 27.0 30.0 34.0 22.0 4 Full size

14 11.25 X 12.75 25.0 28.0 31.0 1.9.5 None
15 10.75 X 12.0 24.0 26.0 29.5 18.0 None
21 1 10.75 X 12.75 27.0 30.0 34.0 20.5 2 7-13

23 11.0 X 13.0 26.0 29.0 32.5 19.5 1 6|

24 11.5 X 12.25 27.0 30.0 32.0 22.0 1 94

27 11.75 X 12.5 25.0 28.0 31.0 20.0 None
32 11.0 X 11.5 27.0 29.0 33.5 20.0 1 7

36 11.5 X 12.25 28.0 30.0 31.0 20.0 1 6

3S 11.0 X 13.0 25.0 27.0 30.0 19.0 None
40 11.25 X 12.25 25.0 29.0 32.0 20.0 3 7-6-8

43 12.25 X 14.0 31.0 32.0 37.0 20.0 None
(double uterus)

50 12.5 X 13.0 28.0 31.0 33.5 21.5 1 8

31 11.25 X 12.0 26.0 27.0 32.0 18.5 4 84-8-7-74

42 10.5 X 12.5 27.0 29.0 33.0 18.5 11 All spon.
44 10.5 X 11.0 25.0 27.0 3l0 20.0 None

Table II. Oval Pelves, Small; Also Plat Type

JIEASUREMENT EXTERNAL PELVIMETRY
j

OBSTETRIC HISTORY
CASE OF INLET

A. P. TR. 1. S. I. c. TROCH.
EX.
CON.

NUMBER OP
CinLDREN

WEIGHT
POUNDS

5 10.0 X 11.0 22.0 25.0 28.0 18.5 2 6-64
6 10.5 X 12.5 23.0 26.0 29.0 17.5 1 (forceps) 8
7 10.5 X 13.0 24.0 28.0 30.0 19.0 4 10-10-9;-

S 9.5 X 12.0 30.0 31.0 22.0 7.0 1 (forceps) 7
16 10.0 X 12.0 24.0 20.5 31.0 20.0 8 Unknown
19 1 10.0 X 12.25 20.5 29.75 30.25 19.0 None
20 1 9.75 X 11.0 27.0 28.5 32.0 17.5 2 (both

forceps)
4-4

25 10.25 X 13.5 27.0 30.0 32.0 22.0 4 6-7-7-8
28 9.5 X 11.0 26.5 27.5 32.0 20.0 3 8-7-44
34 10.0 X 11.5 25.0 28.0 32.0 20.5 1 7
o5 9.0 X 13.0 26.0 27.0 30.0 22.0 7 (1 forceps) Cliildren all

large.

46 10.0 X 12.0 25.5 27.5 31.0 17.0 1
48 10.0 X 12.0 24.0 27.0 28.5 18.5 None

10 cm., wliile the transverse on the average was 12. The round pelves
averaged 11.5 by 11.5 cm. Another interesting point is that, although 38
of the 50 patients examined had home one or more children, none of
theni had had any particular obstetric difficulties, and only six had
required instrumental deliveries.
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In no patient was any marked pelvic contraction observed. The

external pelvimetry, wliicli was carefully performed in all of these

patients, is noteworthy by the fact that the figures so obtained bear

little or no relation to the actual size of the pelvic inlet. This is true

of all the external diameters but particularly impressive in the external

conjugate, which varied within wide limits from the true conjugate.

It would seem that external pelvimetry must be more and more

disregarded as a means of obstetric diagnosis, because the gross errors

Table III. Bound Inlets

CASE

measurement
OP INLET

1 A. P. TR.

EXTERNAL PELVIMETRY I OBSTETRIC HISTORY

I. S. I. c. TROCH.
EX.

CON.

NUMBER OF
CHILDREN

WEIGHT
POUNDS

1 12.25 X 12.25 26.5 29.5 33.0 20.5 None
11 12.5 X 12.5 29.0 33.0 35.0 21.0 3 8-8-9 spon.

17 11.0 X 11.0 27.0 29.0 33.0 20.0 3 8-9-8| spon.

18 11.5 X 11.5 24.5 27.1 30.0 19.5 None
26 11.5 X 11.5 25.0 29.0 30.0 21.0 1 (forceps long Weight not

i
labor) known

29 12.25 X 12.5 27.0 30.0 33.0 21.0 3 8-6-9 spon.

41 11.5 X 11.5 26.0 28.0 31.5 19.5 None
45 11.25 X 11.5 25.5 28.0 33.0 21.0 2 7-11

47 11.5 X 11.5 26.5 29.0 33.5 21.0 2 7-4

49 11.5 X 11.5 24.0 26.5 29.0 18.0 2 5-4

3 12.0 X 12.5 25.5 27.5 31.0 19.0 None
13 12.0 X 12.5 25.0 29.0 33.0 . 21.0 None

Table IV. Anthropoid Pelvis

CASE

MEASUREMENT
OP INLET

A. P. TR.

EXTERNAL PELVIMETRY I OBSTETRIC HISTORY

1. S. I. c. TROCH.
EX.

CON.

NUMBER OP
CHILDREN

WEIGHT
POUNDS

22 13.0 X 12.25 24.5 26.5 33.0 22.0 2 10-7

30 13.0 X 11.5 25.0 28.0 31.5 20.5 2 6 premat.
33 12.5 X 11.5 28.0 31.0 33.0 23.0 6 Average size

37 11.5 X 11.0 22.5 26.0 30.0 18.0 None
39 12.0 X 11.5 27.0 29.0 33.0 21.0 3 64-6-9

involved in it may well lead the inexperienced obstetrician into a false

sense of security, ivhen in point of fact, severe pelvic contraction may

exist.

In order to determine the accuracy of roentgenologic measurement of

the pelvis, a group of the foregoing patients were subjected to measure-

ment by the technic of Thoms, and it was extremely gratifying to

learn that the diameters of the inlet as determined by direct intra-

abdominal measurement corresponded in everj'- instance with those

obtained by this technic, the variation being constantly less than 2 mm.

The conclusions reached from this investigation are:

1. That the oval pelvis is much the most frequent type met, followed

in oi’der by the round and the anthropoid foims.
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2. That external pelvic measurements are unreliable as indicators

of the true size of the inlet.

3. And last, that the technic of Thoms may be relied upon as an

accurate method of evaluating pelvic size and shape.

1814 Spruce Street

DISCUSSION

DE-. AT,FEED C. BECK, Brookuvx, N. Y.—Tlus method of direct measurement

of the pelvic inlet is simple and apparently very accurate. It should be useful to

those of us who do both obstetrics and gynecology. IVe now can easily measure the

inlet of those women in the reproductive period who are subjected to laparotomy.

Its use ought to be particularly indicated in the nulliparous woman and in those

who have had trouble in a previous labor.

I was pleased to hear Dr. Schumann state that he also found that external

pelvimetry is unreliable, but that this method, when used to check the work of Dr.

Thoms, indicated that his x-ray observations were very accurate. I believe that

Dr. Thoms’ x-ray observations are among the significant contributions made to

obstetrics in our time.

(American Gynecological Society‘papers to he concluded in the Becemher issue.)

THE INVESTIGATION OP A NEW PENTAVALENT ARSENICAL,
ALDARSONE, IN THE TREATMENT OP

TRICHOMONAS VAGINITIS*

P. Brooke Bland, M.D., and A. E. Rakopf, A.B., Philadelphia, Pa.

(From the Department of Ohsietrics, Jefferson Medical College Hospital)

A SURVEY of the recent literature indicates that tlie treatment of

trichomonas vaginitis by drying plus antisepsis has largely re-

placed the use of liquid antiseptics.

The technic for the dry antiseptic treatment consists generally of

a preliminary washing of the vagina and external genitalia by some
mild liquid antiseptic or cleansing agent, drying, followed by the ap-

plication of the active drug in the form of a powder, tablet, paste or

ointment. i\tany chemotherapeutic agents have been thus employed
as trichomonadieidal drugs, including Lassar’s paste,-® zinc oxide

ointment,-^ kaolin,^ cornstarch,^® metaphen ointment,® quinine sul-

phate,^" salicylic aeid,^- sodium bicarbonate," and acetarsone.^®

The excellent results of treatment of various protozoan diseases by
organic arsenicals prompted the usage of aeetarsone, in the form of

tablets and powder mixtures for the dry treatment of vaginal tricho-

moniasis.

I
laboraton- ln%-estiga«on of aldarsone was aided by a grant from the Abbott

I.^boratories. North Chicago. 111.
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Laboratory investigation of aldarsone (preparation No. 1,717), a

soluble peutavalent organic arsenical elieniicall}'’ related to acetarsone,

wHcli lias recentlj’' been sjaitliesized and described by Eaiziss, Severac

and Kreniens,^^ led to the discovery that this compound^' has many

times the tricliomonadicidal power of acetarsone, is less toxic, and has

the additional advantage of being highly hygroscopic.

In view of these laboratory findings an extensive series of clinical

observations were also undertaken to evaluate the efficacy of aldarsone

in the treatment of vaginal trichomoniasis. Similar studies with aee-

tarsone were conducted simultaneously in order to afford an adequate

basis of comparison.

MATERIALS AND METHODS

Experiments in vitro .—Tlie tricliomonadicidal power of aldarsone and acetarsone

were determined by the following method.

Various concentrations of the drugs in distilled water were prepared. In the case

of aldarsone, clear pale yellow solutions were obtained, while acetarsone yielded

heavy white suspensions. Solutions of acetarsone were prepared by adding sufficient

sodium bicarbonate to dissolve the arsenical.

One-half cubic centimeter of the preparation to be tested was mixed in a small

test tube with an equal quantity of a heavy suspension of freshly collected vaginal

material in Binger’s solution, containing numerous active trichomonads. The final

concentration of the drug was therefore one-half that of the original preparation.

At the instant of contact of the drug with the organisms a stop watch was

started. After a few seconds of mgorous mixing a drop of the mixture was placed

on a glass slip and observed under the microscope, first with the low power lens and

then more minutely with the high dry objective. The time was recorded when total

cessation of movement had occurred in aU the organisms. Since the flagella and

undulating membrane may continue slow rhythmic motion for some time after actual

displacement of the organism has ceased, these structures must be carefully focused

upon.

If death of the organisms did not occur within a few minutes, observation was

continued upon a fresh drop. Each observation M'as repeated three times and an

average was taken.

To note the influence of additional organic material upon the tricliomonadicidal

power of the drug, experiments were also performed with solutions and suspensions

of the drugs in human blood serum.

CLINICAL STUDIES

A total of 135 patients in attendance at the antenatal and postnatal cbnics of

the Department of Obstetrics, Jefferson Medical College Hospital, Philadelphia, were

treated for trichomonas vaginitis. A'inety-six were pregnant women in the first,

second, or early weeks of the third trimester of gestation, while 39 were nongravid

patients. The patients selected exhibited clinical and microscopic evidence of in-

festation with Trichomonas vaginalis.

One hundred women were treated with aldarsone, 25 received treatment with

acetarsone, ivhile in 10 patients used as control subjects, kaolin alone was used.

‘This elrug was prepared and supplied for this .study by the Dermatological Re-
search Laboratories, Philadelphia, Division of Abbott Laboratories, North Chicago. Dl-
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The following technic was employed in the treatment of these women;

mil the patient in the lithotomy position, the vagina was exposed with a hiva ve

speculum and the mucosa thoroughly washed with a diluted tincture of green soap

and water. The vaginal membrane was then thoroughly dried with cotton pledgets.

The vaginal portion of the cervix was painted with tincture of metaphen, and a

number of applicators dipped in the solution were successively carried deep into the

cervical canal.
,

The introitus and vulva were thoroughly scrubbed with tincture of green soap

and water, and then dried.

The urethra and paraurethral recesses were treated with an aqueous solution o

metaphen 1:500, repeatedly applied on cotton applicators.

The antiseptic powder preparation was insufflated into the va,gina with a powder

blower. One-half gram of the arsenical with finely divided kaolin sufficient to make

3 gm. was used for each treatment. A number of vaginal insufflators were success-

fully used, including the Gellhorn powder blower,i3 the Powdex insufflator, .the

Shelansld insufflator, and several designed by Dr. G. W. Raiziss.

The patient was treated in this manner on three consecutive days. Thiee addi-

tional treatments were given at three-day intervals. The patient was instructed

not to douche and to refrain from intercourse during the period of treatment.

A microscopic research for trichomonads was made before each treatment and at

regular intervals thereafter. Smears from the vagina and cervix were taken to note

changes in the bacterial flora.

In a number of instances, because of failure of cooperation on the part of the

patients, completion of the series of treatments or posttreatment check-ups was not

possible. The records of such patients were withdrawn from the study and re-

placed by others.

RESULTS

Siiidics in vitro.—'Tha killing time of solutions of aldarsone of a number of con-

centrations for Trichomonas vaginalis are given in Table I. The range among the

ten strains of trichomonads tested, as well as the calculated average killing time is

given.

Table I. Results of Exposure of Tex Strains of Trichomonas Vaginalis to
Aldarsone .and Acetabsone (Microscopic Ex..AjnNATiON)

DRUG
FINAL concentration

op drug in test
results

MIXTURE AVERAGE KILLING TIME RANGE

.Aldarsone 1:10
1:20
1:30
1:40

At once*
20"

P 40"

13' 50"

At once to 90"
4' 15" to 7'

G' to 22' 30"

Acetarsone Saturated Solution

1:20 Suspension

1:20 Solution
(Dissolved by addi-

j
tion of NallCOJ

Actively motile after 1

hour
Slowly motile or

“rounded up" rvith

flagella still beating,

after 1 hour
Actively motile after 1

hour

•-Approxinjntclv nftcen seconds are required to make an initial ob.'^ervation.

In concentrations of aldarsone up to 1:30 all strains were killed :it once, that i.«

before they could be observed under the micro-scope. Aldarsone 1:20 liad an average
killing time of twenty seconds.
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Table II reveals that large concentrations of organic material had little effect

on, the trichomonadicidal power of aldarsone. Solutions of aldarsone 1:30 in 25 per

cent human blood serum and in distilled water were almost equally effective. It will

be recalled that considerable quantities of organic material w’ere present in all of

the test mixtures, since one-half of the test preparation consisted of a heavy sus-

pension of vaginal secretion in saline.

The results with acetarsone (Table I) indicate a comparatively low trichomonad-

icidal power.

The ten strains of organisms studied were all actively motile after an exposure of

one hour to a saturated solution of acetarsone. In a suspension of acetarsone, in

which its final concentration was 1:20, the organisms were either slowly motile or

‘'rounded up” with flagella still beating after an exposure of one hour.

The trichomonadicidal power of a carbonated solution of acetarsone 1:20 was

even lower than the suspension, since in every instance the organisms w'ere actively

motile after one hour.

Table II. Effect of Human Blood Seruji on Trichomonadicidal
Power op Aldarsone

SOLUTION TESTED PINAL C0N<5ENTRATI0N OP
ALDARSONE IN TEST MIXTURE

AVERAGE KILLING TIME

(5 TESTS)

Aldarsone 1:15 in 50 per
cent human blood serum

1:30* 5' 35"

Aldarsone 1:15 in distilled

water
1:30 5' 20"

In the final test mixture the concentration of human blood serum is 25 per cent.

Clinical 'Results.—The results of treatment of 135 patients with trichomonas

vaginitis are given in Tables III and IV, based on the findings at the last periodic

examination, three to nine months after treatment.

It is shown in Table III that 84 per cent of 100 patients responded to a series

of 6 treatments of aldarsone and have since remained microscopicallj'" negative. Of

the 16 patients who had recurrences, 5 remained negative following 6 additional

treatments, and 3 required a total of IS treatments.

Table III. Results of Treatment

-

ALDARSONE
Total No. of patients treated 100 25
Total No. remaining free from trichomonas 91 or 91% 12 or 44.4%

Required 6 treatments 84 or 84% 7 or 28.0%
Required 12 treatments 5 or 5% 2 or 8%
Required 18 treatments 2 or 2% 2 or 8%

Total No. not cured 9 or 9% 13 or 55.6%

Table IV, Period op Observation of Patients Treated With Aldarsone
AND Their Present Status

PERIOD OF
observation

NO. OP
PATIENTS

PRESEN'I

negative

) STATUS

POSITIVE

9 months 5
i

5
i

0

8 months 10 10 0

7 months 19 16 3

6 montlis 25 22 3

5 months 14 1.3 1

4 months 16 15 1

3 months 11 10 1

100 91 9
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In 3 nonpregnant women badly eroded cervices were treated with tlie electric

cautery before the institution of the third series of treatments, with the result that

in 2 of these women cures were obtained.

Of the total group of 100, nine are still clinically and microscopically positive.

Permanent disappearance .of the trichomonads was invariably accompanied by a

disappearance of the leucorrhea. Generally the microscopic appearance of the secre-

tion returned to normal, together with the appearance of the normal bacterial flora.

In a few instances the profuse leucorrhea of vaginal trichomoniasis was replaced

by a moderate white mucopurulent discharge, resulting from cervical disease.

In Table IV a resume of the period of time is given during wMch the patients

liave been observed together witli a tabulation of their present status. It will be

noted that 59 patients have been observed for six to nine months, while the remain-

ing 41 have been followed for three to six months.

A comparison of the results obtained among pregnant and nonpregnant patients

treated with aldarsone is presented in Table V. The end-results for each group are

approximately equal, 91.7 per cent of 72 pregnant patients remained negative, com-

pared to 89.3 per cent of 28 nonpregnant women.

Recurrences were tabulated after each series of six treatments. Sixteen recur-

rences were noted following the first series of treatments with aldarsone among 100

patients. A second recurrence was obtained in 11 of the 16 patients, after a second

series of treatments. Nine women had a third recurrence following the third group

of treatments.

The total of 36 recurrences have been classified in Table VI, with reference to

the interval of time which elapsed between the last treatment and the time when
the recurrence was noted. More than half of these occurred in the first two weeks

of observation, while the remainder were noted at intervals up to eight weeks. No
relapses occurred after a period of negativity of eight weeks in patients observed

for three to nine months.

Table V. CoiiPArasoN of Results op Treatment With Aldarsone Among
Pregnant and Nonpregnant Patients

PREGNANT
PATIENTS

NONPREGNANT
PATIENTS

Total number treated
Total number remaining negative

Required 6 treatments
Required 12 treatments
Required 18 treatments

Total number not cured

72
66 or 91.7%
61 or 84.7%
5 or 0.9%

1

0

6 or 8.3%

28
25 or 89.3%
23 or 82.2%
0

2 or 7.1%
3 or 10.7%

Table VI. Analysis of Recurrences Following Treat.ment With Aldarsone

Following first 6 treatments 16
Following second series of 6 treatments 11
Following third .series of 6 treatments 9

^ 36
During fir.st two weeks 22
Second to fourth week 7
Fourth to .«ixth week 4
Sixth to eighth week 3
Eighth to thirty-sixth week 0

36
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Of 23 recurrences among pregnant women, only 2 were noted after delivery.

Among the nonpregnant women the recurrences were noted chiefly after the next

menstrual period, and occasionally not until the second menstrual period follmving

the treatment.

The results of treatment with acetarsone are given in Table III.

Eleven or 44.4 per cent of 25 patients treated remained negative after a period

of observation of six to eight months. Seven of the patients cured remained nega-

tive after six treatments, 2 patients required an additional series of treatments,

while 2 others remained negative after 2 additional series of treatments. Thirteen

or 55.6 per cent of the group remained uncured after a total of 18 treatments with

acetarsone.

Seventeen of the women in this group were pregnant, while 8 were nongravidas.

The percentage of cures in the pregnant group (50 per cent) was somewhat greater

than in the nonpregnant group (41.2 per cent).

Of the 10 control patients one has remained free from T. vaginalis after a

period of six months, following 6 treatments in which kaolin alone was used for

insuiflation, after preliminary treatment with tincture of green soap, and the ap-

plication of metaphen to the cervix and urethra. The other 9 controls received 3

series of 6 treatments, following which recurrences were noted in each instance.

In no instance were toxic symptoms or other reactions following the administra-

tion of acetarsone or aldarsone noted, although as many as 18 treatments using a

total of 9 gm. of the arsenicals were administered to a number of patients during

the course of live weeks.

DISCUSSION

Although maiij' antiseptics have a high triehomonadicidal power in

vitro, relativelj’’ few are clinicallj'’ effective. The inability of these

drugs to keep the vagina proper free from organisms may be the

result of their rapid absorption, their inactivation within the vagina,

or the fact that they are diluted and drained away from the vaginal

canal.

The good results following the insufflation of antiseptic jiowders is

in large measure the result of the long-continued action of the drug,

thus not only destroying organisms witli wliich they come into con-

tact, but also inhibiting reinfestation by those that are not reached.

In addition the maintenance of a dry vagina which is favored by

powders, is in itself inimical to multiiilication of trichomonads. It

is well kno-wn that as soon as a drop of secretion has been dried all

of the flagellates within it ai'e destroyed. The advantages of treat-

ment by drying plus antisepsis have been especially emphasized by

IQeegman.“°

In this connection attention is drawn to the fact that 1 of 10 control

patients was cured merely by repeated mechanical cleansing and dry-

ing followed by insufflation of kaolin, while in several other instances

recurrences were not noted until one or two iveeks after treatment.

Acetarsone has been used in trichomonas vaginitis as the active

ingredient of tablets introduced under the trade name of devegan.

According to Fuge,^^ each tablet contains 0.25 gm. of acetarsone,

0.03 gm. of boric acid, and 0.67 gm. of carbohydrate.
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Althoiigli a number of tlie German writers have referred to devegan

as a “specific,” few statistics of tlie results of treatment aTe available.

Fugc” inserts 1 or 2 devegan tablets within the vagina daily for ten days. Of

300 patients treated, 60 were reported free from recurrence, wliile the others i^ere

still under obseiwation. Tiie criteria of a cure or the period through whicli the

patients were watched for recurrences are not stated.

Hees^G claimed 95 per cent cures in over 100 cases and stated that the others

responded to continued treatment.

Ackennanni observed 25 patients following treatment with devegan. Twelve were

negative after a period of observation rang^ing from two to thirty-three iveeks, nliile

in 13 patients recurrences were noted.

Hajekic and Eodecurtsa also advocate the use of devegan.

In this country the use of devegan has been reported by Karnaky,is ’^^•ho noted

that 200 patients treated with this preparation were relieved of symptoms so long

as they continued the use of devegan. Karnaky, however, fails to state how many

of this group were permanently cured.

A mixture containing 12.5 per cent of acetarsone in equal parts of kaolin and

sodium bicarbonate was recommended by Gellhom.i3 One teaspoonful of the mixture

was insufflated by means of a powder blower designed to distribute the compound

over the vaginal mucosa. The superiority of tliis method of introducing the arsenical

lies in the fact that organisms throughout the vagina are reached, whereas the

insertion of tablets leaves many parts of the vaginal mucosa untreated.

Tlie drying effect of kaolin recommends this substance as a diluent.

Tlie value of the sodium bicarbonate is, however, questionable. The
alkaline reaction of this substance tends to dissolve acetarsone. Our
studies ill vitro indicate, however, that solutions of acetarsone have
even less trichouionadicidal activity than suspensions of acetarsone of

equal percentage.

The use of boric acid and glycolyzed carbohydrates as employed in

devegan on the basis that the acid medium and additional carbolij’-drate

will favor the return of Doderleiii’s bacilli, also appears to be super-

fluous. It is well known that in trichomonas vaginitis the secretion

is already markedly acid, Cruickshauk and Sharman® noting that the

pH varied from 4.9 to 6.0, while Fukishima^“ found considerable con-

centrations of lactic acid. In cases of vaginal trichomoniasis uncom-
plicated by cervical infections, we have repeatedly noted the appear-
ance of large numbers of Doderlein's bacilli, as the triehomonads
disappeared after treatment by various methods. Indeed it is our
opinion-' that the permanent reestablishment of the normal bacterial

flora is the most reliable indication of a permanent cure.

Gollhorn's method of treatment has also been endorsed by .1. C. Smith.24

Neither of the.se investigators, however, Jjave reported statistical results of their
treatment.

GoldsteinJ^ recommends the addition of 1.5 gr. of salicylic acid to Gellhorn's
formula. Crossen and Crossen* also believe this mixture to be efficacious.

AhJarsonc .—The synthesis of the pentavalent arsenical, aldansone
(sodium-methylene-sulphon-amino-hydroxy-phenyl-arsonate)

,
was re-
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centl.y described by Raiziss, Severae and Kremens-^ as preparation

No. 1,717. Chemically it is a condensation product of 3-amiuo-4-

hydroxy-pheuylarsonic acid with sodium formaldehyde sulphoxylate.

Aldarsone is a white amorphous powder, veiy soluble in water, but

insoluble in alcohol, ether, acetone, or chloroform. The aqueous solu-

tion is neutral or slightly alkaline having a pH about 7.6. The

product contains about 18 per cent of arsenic and 7 per cent of sul-

phur. In a therapeutic study of the new product in the treatment of

syphilitic rabbits, Raiziss and his associates'^ noted a definite spiro-

cheticidal power which was superior to that of tryparsamide, and

compared favorablj^ with aeetarsone. When given intravenously to

rats and rabbits the toxicity of the drug was lower than that of

aeetarsone, while on oral administration to rabbits its toxicity was

of the same order of magnitude as that of aeetarsone.

Our studies in vitro show that aldarsone is far superior to aeetarsone

as a triehomonadieide.

Davisio noted tliat a saturated solution of aeetarsone did not kill Trichomonas

vaginalis after fifteen minutes. In the present study, it was found that the organ-

isms were still actively motile after being exposed to a saturated solution for one

hour.

The lij’^groseopic quality and the lower toxicity of aldarsone were

also considered to be definite advantages over aeetarsone.

The free solubility of aldarsone assures its diffusion throughout the

vagina, and indicates some degree of penetration. On the other hand,

the insoluble aeetarsone probably remains within the vagina for a

longer period of time. Practically it was found that preliminary dry-

ing of the vagina iilus the use of kaolin as a base insured the presence

of considerable quantities of either drug witliin the vagina for a

period of twelve to thirt3''-six hours.

The clinical study of aldarsone in the treatment of trichomonas

vaginitis has confirmed the therapeutic efficiency which was anticipated

as a result of the laboratory investigation. When administered by a

thorough method of application, the clinical results were far superior

to those resulting from the use of aeetarsone.

Eighty-four of the 93 patients who were cured responded to an

initial series of 6 treatments, 3 of whicli were given on consecutive

days, while 3 others were given at three-day intervals. Preliminary

studies have indicated that the 3 treatments which are given at daily

intervals are essential for good results. We have found it to be a

general principle in the treatment of trichomonas vaginitis that a

number of treatments given at daily intervals are much more effective

than a large series of ti’eatments given at longer intervals.

Results of Treatment in Pregnancy.—

A

number of the metliods de-

scribed for the treatment of trichomonas vaginitis are obviously too
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rigorous for application to pregnant ivomen. As a result palliative

measures, such as frequent douching, have been frequently recom-

mended to tide the patient over until some time after delivery.

The method of treatment described in the present study, has proved

to be as applicable to the obstetric as to the gynecologic patient.

Approximately three-fourths of the patients treated in the present

study were pregnant women. In both the patients treated with aldar-

sone and with aeetarsone, the percentage of cures was slightly higher

among the pregnant women.

Recurrences .—It is apparent that the longer one continues the ob-

servation of a group of treated patients the more accurate will be the

results of permanent cures. On the other hand, it is desirable to deter-

mine for any particular form of treatment that period of time after

which recurrences may be considered improbable.

In general a six months’ period of negativity as suggested by Davis,®

appears to be a reliable indication of a permanent cure for any method

of treatment.

Tlie present studj’’ indicates that a peiiod of negativity of eight

weeks after a series of 6 treatments with aldarsone, administered in

aeeordaiiee with the technic described gives reasonable assurance of

a permanent cure, when confirmed by repeated microscopic examinations.

PRINCIPLES IN TECHNIC OP TREATJIENT

Although tlie vagina is the seat of active multiplication of the

triehomonads, small numbers of organisms can frequently be recovered

from surrounding structures. Bland and Bakoff^ have emphasized the

importance of routinely treating the cervix, the urethra, the vestibule,

and external genitalia, in addition to the vagina.

In the technic which we have described the entire lower genital

tract is thoroughly cleansed with some mild antiseptic solution, with
the purpose of mechanically removing most of the secretion and pre-

paring the mucosa for further medication. The drying which follows
the initial cleansing is an important part of the technic. In the group
of imtients reported this was accomplished by repeated tamponing with
pledgets of soft absorbent cotton. More recently, at the suggestion
of Dr. q\ L. i\Ion1gomery we have used a current of warm air from
a modified hair drier with much .satisfaction.

\Ve have repeatedly found occasional organisms in the secretion
within the cervical canal. Although active multiplication of organisms
does not appear to take ])lace within this structure, organisms from
this source may initiate a recurrence when conditions witliin the
vagina again become .suitable. On this basis tincture of metaphen
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was routinely introduced into tlie cervical canal on cotton applicators.

This preparation was found to be a good triehomonadicide and could

be dried quickly.

Ackermann^ noted tricliomonads in the urethra of a number of pa-

tients who had repeated recurrences. Treatment of the urethra in

addition to the vagina facilitated the cure of these patients. In a

number of the present group of patients plugs of secretion containing

tricliomonads were recovered from the urinary meatus. An aqueous

solution of metaplien 1 :500 was therefore routinely instilled in the

urethra and also carried into the paraurethral reeesses.

SUMMARY

1. Laboratory and clinical investigations were conducted to deter-

mine the efficaej'^ of a new soluble pentavalent ai’senieal, aldarsone

(sodium-meth3dene-sulphou-amino-hydroxy-phenyl-arsonate) in the

treatment of trichomonas vaginitis. The results were compared with

those obtained with aeetarsone.

2. Studies in vitro indicated that aldarsone has a definite tricho-

monadieidal power, which is many times that of aeetarsone. The

trichomonadieidal power of aldarsone was not inhibited by human

blood serum.

3. One hundred women with trichomonas vaginitis were treated by

the insufflation of 0.5 gm. of aldarsone, diluted with kaolin, following

preliminaiy cleansing of the vagina and vulva with a diluted tincture

of green soap and water, instillation of tincture of metaplien into the

cervix, and an aqueous solution of metaplien 1 :500 into the urethra.

A total of 91 women remained free from trichomonas during a period

of three to nine months following treatment. Of these 84 women who
remained negative after a series of 6 treatments, 5 required an addi-

tional series of 6 treatments, and 2 were cured after 2 additional series

of treatments.

4. Of 25 women treated bj’" a similar technic with aeetarsone, only

12 or 44.4 per cent remained free from trichomonas, while 13 had

repeated recurrences.

5. It is concluded that clinical experience as well as laboratory

studies indicate that aldarsone is much superior to aeetarsone in the

treatment of trichomonas vaginitis.

6. Approximately tliree-fourths of the ivomen treated were gravid.

The results of treatment among the pregnant group with both aeetar-

sone and aldarsone were sliglitlj' better tlian among the nongravid

group.

7. Among a total of 36 recurrences wliich were noted following

treatment with aldarsone 22 were detected during the first two weeks

following treatment, while none were noted eitlier clinically or

microscopic study after eight weeks.
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1621 Spruce Street.

i\IANAGEMENT OF SECONDARY AMENORRHEA OP
FUNCTIONAL ORIGIN

Abraham B. Ta^iis, M.D., New York, N. Y.

{From the Depart7nent of Laboratories and Gynecological Endocrine Clinic of
Lebanon Eospital)

S
ECONDARY amenorrhea of functional origin remains a perplexing

therapeutic problem. Attempts to reestablish the menses by the

use of gonadotropic and estrogenic substances alone have not proved

to be a panacea for this disorder. Better results have been obtained by
the use of thyroid extract and by x-ray “stimulation” of the ovaries

and pituitary gland. Pelvic ma.ssage, dilatation of the cervix, dietetic

regimes, and oral preparations of various inteimal secretory glands have
also appeared to be effective in “curing” amenorrhea.

One conclusion \\’hich may be dravm from the use of such varied

therapeutic measures is that the mechanism of menstruation, while

essentially controlled by the anterior pituitary gland and the ovaries,

is not absolutely independent of other influences, which may be endo-
crine, physical, or even psychic in origin. This being true, better results

should be obtained if the .specific physiologic disturbance in any individ-

ual case could be ascertained in advance of treatment, and then to

apply the therapeutic agent found most suitable for the particular dis-

order. It is unreasonable to expect c.strogenic hormone to be as effective

in amenorrhea duo to hj-pothyroidism as it is in underfunetion of the
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ovaries. Likewise it is superfluous to use gonadotropic hormone in in-

stances of ovarian failure since this substance is already present in

excess in these eases.

To prevent misapplication of useful therapeutic agents, R. T. Frank

et al.^ advocated a specific routine procedure in the study of functional

amenorrhea as a basis for the rational interpretation of its etiology and

cure. The report which follows is predicated on a similar routine, with

results warranting a more detailed analysis.

Since 1933, twenty-five eases of functional amenorrhea were observed

at the Gynecological Endocrine Clinic of Lebanon Hospital. With few

exceptions, these women had received one or more unsuccessful courses

of treatment prior to registration at the clinic, including the use of

pills, hypodermic medication of ovarian and pituitary sex hormones,

and x-ray “stimulation” of the pituitary gland and the ovaries. As a

whole, these patients typified the more severe forms of secondary

amenorrhea. Their ages ranged from seventeen to thirty-six years, the

average age being twentj’'-five years. All of the women in this series

had mensti'uated prior to the onset of amenorrhea. Eighteen patients

complained of absent menstruation for periods of six months to three

years. Seven patients were amenorrheic for less than six, but more

than three months. Each case was carefully studied to exclude non-

functional causes of amenorrhea, arising from pathologic states of the

genital organs, from nutritional disorders, or from tuberculosis. A basal

metabolism and an analysis of the urine for gonadotropic and estrogenic

hormones were then performed. The clinical and laboratory data when

completed were analyzed for etiologic leads upon which to base the

treatment. The method of therapy was adapted to each case. Men-

struation was restored, and the regulai*ity of the menstrual cycles greatly

improved in 60 per cent of the patients.

Patients with diminished uterine bleeding but regular cycles, and

those whose menstrual intervals never exceeded two months, were not

included in this study as these women become easily adjusted to their

irregularity and seek pi’ofessional advice only when eoncenied about

the presence of a pregnancy.

The question of most importance in any case of amenorrhea is

whether the ovaries are functioning. This may be detennined in three

ways : by the history, b}’' biopsy of the endometrium, and by hormonal

analyses.

A histoiy of cyclically recurrent low abdominal pains and breast

pains similar to those which the patient had previously experienced

with menstruation suggests the iiresence of some ovarian activity.’

This was present in eight patients, all of whom proved to have ovarian

function on homonal analyses (Table I). The demonstration of a

“prcmensti-ual” or “secretory” type of endometrium by curettement

not only indicates ovai'ian function but also demonstrates a proper
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balance in the elaboration of follicnlar and lutein hormones. Biopsy

of the endometrium by means of the suction curette-cannula*' I have

devised can be performed in the office with veiy little discomfort to the

patient. Finally, ovarian activity may be detected by analyses of the

blood or the urine for estrogenic and gonadotropic substances. On the

basis of tlie analyses, it is possible to determine not only the presence

of ovarian activity but also whether the follicular function of the

ovaries is normal or diminished.

Another essential factor to be determined in a case of secondary

amenorrhea is whether ovarian function has ceased completely. If the

Table I. Sy-mptomatology of Amenobrueic Patients

CASE AGE PELVIC PAIN BREAST PAIN PT^USHES
DURATION OF
AJIENORRHEA

Group 1—With Normal Follicular Function

1 21 Absent Absent Absent 10 montbs
2 23 Absent Absent Absent 34 months
7 22 Absent Absent Absent 3 months
8 24 Present Present Absent 10 months
9 29 Present Absent Absent 3 months

11 23 Present Present Absent 3 months
15 31 Absent Absent Present 3 months
19 28 Absent Absent Absent 12 months

Group 2—With Diminifihcd Follicular Function

maamK Absent Present Absent 3 years
Present Absent Present 6 months
Absent Absent Absent 11 months9 Absent Absent Absent 5 months

14 Absent Absent Absent 3 years
17 Absent Absent Absent 5 montlis
18 Present Absent Absent G months
20 19 Absent Absent Absent 10 months
21 18 Absent Absent Absent 44 months
23 25 Present Absent Present 8 months
24 3G Absent Absent Present 1 year
25 30 Absent Present Absent 2 years

Group S~-With Ovarian Failure

O 34 Absent Absent Present 6 months
0 31 Absent Absent Present 8 months

10 32 Absent Absent Present 10 months
IG 29 Absent Absent Present 13 months
MW 17 Absent Absent Absent 9 months

menopansal state exists, obviously therapeutic elforts are bound to fail

even though uterine bleeding may be restored by substitution therapy.

Here again the history, type of endometrium, and hormonal analyses

give valuable information.

A history of “hot flushes'' and pi'olonged amenorrhea is generally
interpreted as a menojiausal manifestation. Eight patients had these
SATiiptoms (Table I). Four were found to exhibit some follicular
activity and two of them, Cases 5 and 15, both young women, subse-
qucntly reestablished their menstrual cycles. Tlie other four patients

•ManurncturrU by tho Atiiorir.iTi Cy.'stopcopc Makcr.s, Inc.. Xevr York City.
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were proved, by liormonal analyses, to have an early climacterium.

Therefore, unless the “flushes” are associated with deflnite hormonal

changes indicating complete cessation of ovarian function, no signifi-

cance can be attached to its presence.

The finding of marked genital atrophy, in the form of ill-defined

labia, conical and narrow vagina, and small uterus, also gives no index

of the ovarian function. Advanced eases of genital atrophy were found

among women with normal follicular activity as well as those with dimin-

ished or absent gonadal function. Menstruation was restored or im-

proved in four of the twelve patients with genital atrophy. One patient,

Case 25, later became x>regnant, thus indicating the extent to which the

reproductive mechanism may recover.

The demonstration of a “resting” endometrium by eurettement does

not preclude ovarian activity even if obtained on two or more successive

weekly examinations. At most it signifies an inadequate production of

estrogenic hormone.

Table II. Estrogenic Function op Ovaries as Determined by Hormone
Analysis op the Urine

Group 1 Estrin present in normal or e.xcessive

amounts
Prolan-A absent or occasionally present

Normal follicular function

Group 2 Estrin present in small amounts
Prolan-A absent or occasionallj' present

Diminished follicular func-

tion

Group 3 Estrin absent
Pi'olan-A absent or occasionally present

Diminished follicular func-

tion

Group 4 Estrin absent
Prolan-A persistently pre.sent

Ovarian failure

Tlie best method of ascertaining complete failure of ovarian function

is by means of hormonal analyses of the blood and/or the urine. At

menopause an excess of prolan A, the gonadotropic hormone elaborated

by the anterior pituitary gland, can be demonstrated in the circulating

blood.^ It is also present after complete extirpation of both ovaries or

after radiation castration. Other investigators liave shown that prolan

is consistently present in the urine under similar circumstances.

From tlie foregoing, it is clear that hormonal analyses gives the most

reliable index of the status of the estrogenic function of the ovaries.

Therefore it should be an essential step in the study of amenorrhea.

This was performed in every ease in this study, and repeated at various

intervals after treatment to detect any changes. Unfortunately the

relation of progestin to amenorrhea was not studied because the method

of identifying this lutein hoimone, that of Allen,® is too expensive and

time-eonsuming for a routine laboratory procedure.

The method of hormonal analysis adopted was that advocated by

Kurzrok and Ratner.^ Each patient brought a full twenty-four-hour

collection of urine once weekly for four consecutive weeks. The speci-

mens were measured and divided into two portions, one of which was
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tested for prolan and the other for estrin. The details of the extraction

and liormonal identification followed by the anthor are adequately de-

scribed in a previous communication.®

The hormonal reactions obtained are grouped in Table II, and are

similar to those described earlier by Kurzrok.® Similar groupings have

also been described by Frank* both in the blood and in the urine.

Table III, Endocrine Types With Secondary Amenorrhea

1. Hypothyroidism

2. Hypopituitary obesity

3. Hypoovarian obesity

4. Eunuchoidism

0 . Euraorphic females

/a—^%vith obesity

\b—^with low basal metabolism

/a—^with normal follicular function

—li
—^\vith diminished follicular function

\c—with ovarian failure

According to Smith and Smith,® the method used in this study

extracts only about 60 per cent of the total amount of estrin present.

Therefore the failure to demonstrate estrogenic hormone does not abso-

lutely exclude its presence in small amounts. For that reason. Groups

2 and 3 should be considered as a single group with Group 3 repre-

senting the severer grade of dysfunction.

Having established the slate of ovarian activity, it is equally essential

to seek for evidences of other glandular disturbances. The prepituitary

lobe and the ovaries, though the principal regulators of the mensti'ual

cycle, are in turn influenced by other organs of the endocrine system,

particularly the thyu'oid, the adrenals, and even the pineal gland. Fur-

thermore, it is known that psychogenic and neurogenic disturbances

may alter menstrual activity. Therefore it is necessary to determine the

basal metabolism, and to note any alterations in weight, hirsuitism,

character of the skin, anthropometric variations, enlargement of the

thyroid, and size of the breasts, all of which arc directly or indirectly

controlled through the activity of the endocrine system. The physical

variations may be sufficiently pronomiccd to permit of a fairly accurate

diagnosis of the gland at fault. Thus we have learned to distinguish

clinically the hyperthyroid, the hypothyroid, the Prolich syndrome, and
so forth. This differentiation, however, is not always possible and not
often recognized unless carefully noted.

On the basis of the physical examination and the laboratory criteria,

the patients in this study could be appropriately reclassified into the
endocrine types shomi in Table III, This classification served as a
working basis for therapy and proved to be most helpful from a prog-
nostic standpoint. A more detailed de.scription of the cases is tabulated
in Tables W and Y.

Faticnis lA-klcncing Eypotliijraidism Kith Ohcsity (3 ca‘-c.«).

—

Tlicso three I'aticnts not only exhibited the rather typical shoulder deposition
of fat, but also thicheninR of the dermi.e, dryness and loss of liair, and lassitude.



850 -AMERICAN JOURN-AIi OP OBSTETRICS AND GYNECOLOGY

H
(Ih

o
H
«xa

p

O
O
CO

M
a
j
p

& M

<a
«
P
o
a

c

o



TAMIS : SECONDARY A^^IENORRHEA 85:

F rt ^ ^

- .-a- ^
•'p.p^g ®
O CH S «H
p om o

p< p<
o o

o 00 oo o ^
£ Cl P Cl g X

X 2 X CO

Ci
CO C3



852 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

Despite the prolonged period of amenorrhea (ten months), ovarian function was

normal in two women and diminished in one. This was interpreted as indicating a

hopeful prognosis. The patients were placed on a reducing diet and desiccated

thyroid extract (Armour).

The patient in Case 1 began to menstruate regularly after taking thyroid for

only ttvo weeks, perhaps too soon to attribute the clinical cure to the use of the

drug. Incidentally this woman, two years previously, established menstrual regu-

larity for several months, after a twelve-month period of amenorrhea, merely by

losing 40 pounds in weight. The amenorrhea recurred with the return of her adi-

posity. Prank has emphasized this relationship between obesity and amenorrhea

before.'

The patient in Case 8 began to menstruate after a loss of 15 pounds and be-

came pregnant six months later. A reduction in weight accomplished by dieting

alone (thyroid tolerance poor) apparently aided in her cure.

. Case 20 failed to lose weight but menstruated more frequently as long as she

remained on thyroid medication.

Patients Evidencing Hypothyroidism- without Obesity (4 cases).—These patients

presented no evidence of diminished thyroid activity other than a low basal metab-

olism. The rates varied from -13 to -27. Mussey and Hainesio reported 27

similar cases of amenorrhea associated with low basal metabolism, none of whom

presented any organic disease to which to attribute the lack of bleeding.

Patients in Cases 7 and 13 received thyroid medication and shortly thereafter

showed distinct clinical improvement.

The patient in Case 23 was a severe diabetic. Thyroid extract was withheld lest

it might influence the glucose tolerance and thus interfere with the administration

of insulin. She was reluctant to try any hj'podermic medication, so that x-ray

"stimulation” of the ovaries* was resorted to. Menstruation, however, failed to

ensue. Further hormonal analyses likewise revealed no improvement.

Case 10 was the only patient with hypothyroidism whose ovarian function, as

determined by hormonal analyse.s, had ceased completely. Thyroid therapy proved

unsuccessful. This is not surprising in view of the poor prognosis indicated by the

hormonal findings.

Of the seven patients with hj'pothyroidism, five were clinically improved. The

prognosis in this type of patient is much better than in any of the other endocrine

tj*pe3. It is with good reason therefore, that Novak was led to conclude that

"thyroid extract still remains as the sheet anchor in the treatment of functional

amenorrhea. ’ ’n

Patients with Uypopituitary Obesity (3 cases).—These patients had pendulous

breasts, large abdominal aprons of fat, and were from 34 to 66 pounds overweight.

They also presented an acromegalic facies.

The patient in Case 2 was found to have normal follicular function of the ovaries.

Basal metabolism was -6. Her tolerance for thyroid extract, even in small doses,

was poor. Despite all dietary control she continued to gain weight. The men-

strual intervals, which formerly lasted three months, now lengthened to six months.

The patient. Case 24, before coming under my observation, had been treated

with extracts of the thyroid gland and ovaries, and also by irradiation of the

pituitary' gland and tlie ovaries without any beneficial results. Hormonal analyses

of the urine revealed no cstrin or prolan (Group 3 reaction, Table 2). Accordingly,

these substances were given three times weekly for several weeks in the form of

amniotint and follutein.t However, menstruation did not ensue. It is interesting

*The technic of x-ray therapy was peiTormed under the direction of Tir. O. L.

Okrainetz of the Radiotherapy Department, Monteflore Ho.spital, New York City.

t'X’hese preparations were generously donated by E. R. Squibhs and Sons through

Dr. .T. J. Durrett. The .amniotin ass.ayed at 50 R.U. per c.c. and the folluteln ai

100 R.U. per c.c.
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to note that following the injections, the patient experienced low abdominal pains

and tingling of the breasts, symptoms which did not exist prior to treatment.

After treatment was discontinued, these symptoms failed to recur. This clinical

response to hormonal tlierapy probably represents a gonadal reaction, and as such,

is a helpful prognostic sign. The failure to initiate uterine bleeding in this patient

may have been due to insufficient dosage of the hormones.

The third patient, Case 6, showed complete ovarian failure on hormonal analyses.

She failed to respond to treatment, which was expected.

Faticnis with Hypoovarian Obesity (2 cases).—The obesity in these two patients

was somewhat generalized but predominated about the tliighs and hips. There were

no changes in the hair or shin. The breasts were normal.

Although the follicular hormonal excretion of Case 11 reached normal values, most

of the specimens examined gave subnormal amounts. For that reason, the patient

was placed on amniotin (450 R.TJ.) and follutein (300 B.TJ.) weehly for three

months. Subsequently the menstrual cycles recurred every one to two months in-

stead of from tliree- to twelve-month intervals. The improvement in menstruation

was accompanied by a marked improvement in the function of the ovaries, demon-

strated by further hormonal analyses.

The other patient in this group. Case 21, was treated similarly but the treatment

had to be discontinued because of allergic manifestations following the injections

of amniotin. She was also intolerant of small doses of thyroid extract. As a

last resort, a "stimulating” dose of x-ray was given to both ovaries. Menstrua-

tion set in four Aveeks later, and since then has recurred every one to one and one-

half months instead of the former three to nine-month intervals. Hormonal analyses

shoAved corresponding improvement in ovarian function.

Eumichoidism (1 case).—Berkowia described several cases of eunuchoidism with

amenorrhea. These patients Avere of normal mental and physical development,

except for a hypoplasia of the genital tract and a disproportion of bony growth,

tho extremities being relatively too long for the trunk. The growth disturbance is

due to a lack of ovarian influence on the ossification centers of the long bones dur-

ing early adult life. The hypofunction of the ovaries is in turn due to a deficiency

of tho gonadotropic function of the anterior pituitary lobe.

Case 12 Avas of this tj-pe. Hormonal analyses revealed no excretion of follicular

hormone. Treatment Avith amniotin, follutein, thyroid extract, and "stimulating”
doses of x-ray to the ovaries Avere of no avail. On one occasion, after receiving a

total of 2,000 E.IJ. of amniotin in oil in ten days, the patient excreted follicular

hormone for the first time. This Avas found to be exogenous hormone, because when
treatment Avas discontinued no farther cstrin could be demonstrated. This patient
has been obscrA-ed for three years. The amenorrhea has persisted. OtherAvise she
has continued to enjoy excellent health.

According to Frank,i3 the prognosis in this type of female is poor but by no
means hopeless, as clinical improvement may occasionally occur.

Enmorphic Females icith Normal Basal Metabolism (12 cases).—These patients
represented the normal typo of female, being of average Aveight, Avith normal basal
metabolic rates, and exhibited no stigmas of endocrine dysfunction other than the
menstrual disturbance. Although clinically they constituted one complete group,
hormonal analyses indicated a pronounced difference in their estrogenic function.
To facilitate discussion, they are subdiA'ided as follows:

A. Cases exhibiting normal follicular function
B. Cases exhibiting diminished follicular function
C. Cases exhibiting complete ovarian failure

Cases Exhihiimy Normal FollicnJar Function (3 cases).—Two patients. Cases
0 and 15, menstruated spontaneously following their first visit to the clinic and
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continued their cycles with gi'cater regularity thereafter. The explanation for

this is not clear in either instance. Anspacli and Hoffmani-i reported spontaneous

cures of some cases of amenorrhea by pelvic massage. They attribute the bene-

iicial results to a disruption of atretic follicles, retention cysts, and persistent

corpora lutea which are impediments to egg-ripening and ovulation.

The third patient, Case 19, had previously been treated unsuccessfully with vari-

ous pills as well as radiation of the pituitaiy gland and the ovaries. Analyses of

the urine revealed normal qu.antitics of follicular hormone. Unfortunately, she was

too discouraged by former failures to cooperate intelligently. Consequently no

treatment was given at the clinic. She was last seen in July, 1935, with an amen-

orrhea of throe years ’ duration. Hormonal analyses showed the ovaries to be still

functioning, but at a lower level.

Cases Exhihitinff Diminished FolUeular Function (6 cases).—Menstrual function

was improved in four of the six patients in this group.

The patient in Case 5 menstruated for two days following a biopsy of the

endometrium. This was neither traumatic bleeding nor blood from a hematometra,

because there was a slight delay in its apiiearance after the biopsy, and because

the bloody fluid was typically menstrual in character. Subsequently she continued

to menstruate regularly. It is interesting to note that the biopsy material failed

to show a "premenstrual” mucosa. Possibly the uterine bleeding in this case is

of the "anovulatory” tj'pe de.scribcd by Novak.is Further studies on this subject

are being made.

The patient in Case 17 had previously received thyroid extract without any

beneficial effect. Treatment with estrogenic and gonadotropic hormones was in-

stituted, a total of 1700 B.U. of amniotin and 1500 R.U. of follutein being given

in three months. Following this, the menstrual intervals diminished from three-month

intervals to cycles of one and one-half months. Hormonal analyses revealed a distinct

improvement of the estrogenic function months after treatment had been dis-

continued.

Case 18, a single girl of nineteen year.s, originally came under observation be-

cause of menometrorrhagia. The bleeding stopjred spontaneously and then became

amenorrlieic for six months. At first a i)regnancy was suspected and apparently

confirmed by the presence of a softened uterus and a positive Friedman pregnancy

test. However, the uterus failed to enlarge and a second pregnancy tost was nega-

tive. On this basis a diagnosis of a persistent lutein cyst was made, and x-ray

"stimulation” of the ovaries was given. Shortly after this therapy, menstruation

recurred and remained regular for several months. Lately the menorrhagia has

returned, probably because of further cystic change in the ovaries.

The patient in Case 25 also received x-ray "stimulation” of the ovaries and

immediately afterward menstruated. This was the first menstrual flow in two

years. Hormonal analyses revealed a greatly improved ovarian function. Wlien

the next period failed to materialize, slie was found to be pregnant and eventually

was delivered of a normal full-term infant. Menstruation then recurred regularly

for several months, only to be iigaiii interrupted by another amenorrlieic interval

due to a second pregnancy.

X-ray "stimulation”' to the ovaries was tried unsuceessfullj' on patient in Case

4. Glandular therapy was advised prior to this but refused by the patient.

Patient in Case 34 was given 5,200 R.U. of amniotin and 30,000 R.U. of fol-

lutcin over a period of five months with no menstrual response. Hormonal analyse.s,

performed during intervals when she was free of treatment, revealed -3.5 to 0.0 R.U.

of estrin (normal amount varies from 30 to 20 R.U.) where previously none could be

demonstrated. This, in itself, indicated a distinct improvement in ovarian function.

It is possible tliat, had larger doses of amniotin been given, .‘•ueh ns are non

available, a better result miglit have been obtained.
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Cases Exhihiting Cornglcic Ovarian Failure (3 cases).—This group was inter-

])rcted as typifying early menopause because of the similarity of the hormone

findings to those present during natural or artificially induced menopause.

Two of tlie patients, aged twenty-nine and thirty-four years, respectively, were

already experiencing “menopausal flushes.” The older woman. Case o, Avas con-

tent to .know that menstruation Avould not recur and refused any treatment. The

other patient, Case IG, received “dojjressive” doses of x-ray to the pituitary region

Kith the hope tiiat jAvolan production would be diminished. However, no clinical

or hormonal changes were noted. Her “flu.shes, ” amenorrhea, and hormonal find-

ings continued unabated.

The remaining patient in this group, Case 22, was a young girl of seventeen,, who

became amenorrheic immediately following an appcndicectomy. Whether the opera-

tion was an etiologic factor in producing the menstrual dysfunction is difficult to

say. It is also hard to believe that tho ovaries of so young a girl should have

exhausted all primordial follicles unless wo assume that there existed a congenital

deficiency of such structures. It Avas more rational to assume that some inhibitory

force A\-as present AA’hich iireA'cnted the proper cyclical development of the ])rimordial

follicles. Such a factor might Avell be a pensistent lutein cyst, as this body is

known to inhibit maturation of the follicles. The excess of prolan Avas interpreted

as an attempt on tlie part of the anterior pituitary gland to reactivate the ovaries.

From a therapeutic standpoint, it is obviousl}' Avrong to giA'c this patient addi-

tional gonadotropic substance. Patients Avith complete OA'arian failure have much
larger quantites of this hormone circulating in their blood tlian may be administered

hypodermically. Follicular hormone in large amounts may induce an artificial flow

but it is mere substitution therapy. The uterine bleeding resulting therefrom Avill

cease after discontinuing theraj)y. No .«timulating effect on the ovaries will take

placo.io

The only remaining agent Avhich might iiroA'c of A'alue to such a case is the x-ray.

So-called “stimulating” doses Avere gi\-cn to the ovaries and menstruation folloAvcd

tAvo Avoeks later. Hormonal analyses of the urine then rcA’ealed the presence of

subnormal amounts of cstrin but no diminution in the content of prolan A. After
tAvo menstrual periods, the amenorrhea recurred. Another course of .x-ray “stimu-
lation” Avas given. The jiatient then began to experience the molimen at monthly
intervals, but actual bleeding did not take place until eight months latcj-. Since
tlien, she has menstruated regularly each month, and recent hormonal analyses
rcA'e.aled normal quantities of follicular hormone. HowcA-er, prolan A excretion was
still present in every sjACcimen. This luognosticates a probable recurrence of the
amenorrhea.

DiyCUBSlON

Tlie pitxlit ary-ovarian control of incnslruation has been generally
accepted, though much remains to he clarified. Tills control is affected

in many endoerinopathic disordens and accounts for the frequent asso-

ciation of obesity with amenorrhea.^ The keen observer Avill recognize
difi'erenecs in the fat deiiosition, depending upon the gland or glands at
fault.'' Alterations in bony groAvth, and in the character of the skin
and skin appendages will frequently be noted in any large series of
long-standing secondary amenorrheic patients. A Ioav basal metabolism
is commonly present.

Unfortunately the ]ihy.sical examination alone give.s no inkling of
the ovarian function. Two individuals, seemingly alike physically, may
differ considerably in reuard to their gonadal activity. :\rany failures



856 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

in therapy are attributable to this difference. It is most advisable, in

patients with prolonged amenorrhea, to perform an analysis of the

blood and/or the urine for estrogenic and gonadotropic hormones. This

information readily reveals the degree of ovarian follicular activity or

inactivity. It yields tangible evidence upon which to base a prognosis.

Hormonal analysis is unnecessary where the amenorrheic intervals are

of short duration.

From a therapeutic standpoint, desiccated thyroid extract and x-ray

“stimulation” of the ovaries proved to be the best agents in restoring

menstruation in this series of eases. They accounted for two-thirds of

the cures.

The part played by the thyroid gland in inducing menstruation is

not fully understood. The stimulating effect on the ovaries may be

brought about indirectly through stimulation of the anterior pituitary

lobe, and directly by the power of thyroxine to increase cellular activity

generally. When the ovarian function is normal in the presence of a

coexisting hypothyroidism, as in Cases 1 and 7, the manner of action

of thyroid extract is not quite clear. Possibly the bleeding results from

some alteration in the endometrium. This is merely a suggestion. As

a matter of fact, despite all the theories pertaining to the mechanism of

menstruation, the actual cause of the menstrual flow, the so-called

“bleeding factor,” is as yet unlmown. Until this is more clearly under-

stood, the basis for thyroid therapy must rest on theoretical consid-

erations only.

Thyroid extract is not always well tolerated, even in small doses.

The patients must be frequently re-examined for signs of thyroid intoxi-

cation, and the basal metabolism rechecked. The amount used was the

largest dose tolerated by the patient without producing toxic symptoms.

As a rule, it ranged between 3 and 6 gr. of thyroid extract (Armour)

daily.

It is erroneous to speak of x-ray irradiation as a “stimulating” agent.

It is alwaj’'s a destructive force. When “stimulating” effects follow

its use, it is due to the destruction of some inhibitory force. This was

shovm experimentally by Van Pee and Simon.^'^ They irradiated the

ovaries of mature rabbits and dogs, and demonstrated a selective sensi-

tivity of the various structures in the ovaries to the rays. The most

sensitive was found to be the maturing follicle, and the least sensitive

to be the corpus luteum, due in all likelihood to the less mature and

more actively growing granulosa cells of the follicle.

Whether this effect of x-ray on animal ovaries is equally true of

human ovaries is not l^lo^vn, although clinical observations indicate it

to be so. Cystic ovaries have long been Iniown to cause delay in men-

struation. The removal of these cysts by partial oophorectomy or by

puncture has been followed by the re-establishment of menstruation.
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The destruction of similar cystic structures by the x-ray might explain

the “stimulating” effect of irradiation obtained in Cases 18 and 22.

Rongy,^® in 1927, was the first in this country to describe the beneficial

influence of x-ray “stimulation” in secondary amenorrhea. Since then

several reports have appeared substantiating these results, the latest

being that of i\Iazer and Spitz.^® These authors stress the fact that

x-ray should be a measure of last resort because of the possibility of

inducing castration atrophy despite the control of dosage.

The hope that the newer ovarian and prepituitarj" sex hormones

would prove as effective for amenorrhea as insulin is for diabetes melli-

tus, or thyroxine for hypothyroidism, has not been fulfilled. This is

due to the fact that, in most instances, the amenorrhea exists as a

sjnnptom and not as a disease entity. It is often part of a pluri-

glandular sjmdrome involving more than one specific hormone.

Estrogenic and gonadotropic hormones should be used primarily in

cases exhibiting diminished ovarian function. Patients with ovarian

failure (mcnopause-like states) are not proper subjects for glandular

therapy and attempts to cure them with the sex hormones are mis-

applications of useful therapeutic agents.

Amniotin and follutein were given to six patients, all of whom were

demonstrated to have poor ovarian follicular activity. ^Menstruation

was re-established with greater regularity in two (Cases 11 and 17).

One woman, Case 14, exhibited an improved follicular function of the

ovaries but failed to menstruate. Another, Case 24, experienced the

molimina while under treatment, but the hormonal findings and the

amenorrhea continued unchanged. Case 21 was allergic to amniotin,

a contraindication for continuing this treatment. The sixth patient,

Case 12, failed to respond in any manner to hormonal therap3^

Since this study was begun, the strength of amniotm has been

increased to 400 R.U./c.c. and to 2,000 R.U./c.c., an improvement that

more nearly approximates the amount necessary to build a proliferative

endometrium in the human uterus. Kaufmann^® showed that 25,000
to 50,000 R.U. of estrogenic hormone per month, reinforced by 25 to 50
rabbit units of progestin (corpus luteum hormone) were required to
induce time menstniation in human castrates or postclimacteric women.
With functioning ovaries, less of the follicular and lutein hormones
is needed, but the dosage for any individual case can be determined only
by trial and error.

The future for liormone therapy was best expressed by R. T. Frank=^
wlio stated that “the prospect that eveiitually hormone therapy of
gynecologic and obstetric functional disturbances -will be put on a
rational and effective basis is excellent. Such result will develop from
well-selected, carefully controlled and objectively studied scries of
c:isc,s; perhaps by trial and error, certainly not by machine gun t3q)e
of ondomno drugging to which the profession is becoming addicted.”
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CONCLUSIONS

1. A series of 25 cases of secondary amenorrhea of functional origin

are reported. Most of these eases had failed to respond to the usual

therapeutic measures before presenting themselves for study. Men-

struation was restored and the regularity of the menstrual cycles greatly

improved in 60 per cent of these patients.

2. The patients were classified according to their endocrine type and

to the status of their ovarian function. Tliis was determined by noting

physical stigmas of endocrine dysfunction, by the basal metabolic rate,

and by hormonal analyses of the urine for estrogenic and gonadotropic

hormones.

3. The prognosis for restoration of menstruation was best in those

women with normal ovarian function, and poorest in those with ovarian

failure.

4. The treatment regime, in any individual case, depended upon the

group to which the patient conformed.

5. The procedures effective in the highest percentage of cases were

desiccated thyroid extract (Armour) and x-ray stimulation” of the

ovaries. Next in effectiveness were amniotin (Squibbs) and follutein

(Squibbs).
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Beilhy, Julius H.: Persistent Headache During Lactation, Brit. M. J. 2: 337, 1935.

A few cases are reported of persistent headache associated witli tlic nursing

period, which characteristically disappeared on weaning. No underlying cause was

discoverable in any of the cases. The condition is rare and is most likely to occui

in multiparas. It is usually seen in those of very poor economic circumstances and

poorer physical condition, wlicre nursing is an added burden. Dental caries is often

an associated but not a causative factor. Rigid prenatal care and improvement of

the general condition during the puerperium are essential in treatment. Weaning is

the final therapeutic measure, if the symptoms .-justify it.

F. L. Adair and S. A. Peard.



THE CELL VOLUaiE FOLLOWING DELIVERY AND ITS

RELATION TO BLOOD LOSS AND POSTPARTUM
INFECTION'-

John B. Pastore, M.D., New York, N. Y.

(From the Department of Obstetrics and Gijnccology, Cornell University Medical

College and the Neio Yorlc Hospital)

I
N A RECENT stiulj’' of tlie third stage of labor by the author, it was

demonstrated tliat the incidence of puerperal infection Avas propor-

tional to the blood loss. The reduction of infection, therefore, involves

not only the elimination of the factors during pregnancy, labor, and

delivery, which influence the blood loss, but also the proper treatment

of the patient who has sustained a hemorrhage.

There are two factors Avhich are definitely established at the present

time. First, the blood loss increases with the Aveight of the patient,

and second, the seriousness of the hemorrhage is inversely propor-

tional to the body Aveight. for example, a patient Aveighing 90 kg. Avill

tolerate a loss of 1,000 c.c. much better than the patient Aveighing onlj'

50 kg. vSince Ave also knoAV that the blood volume is proportional to

the body Aveight, Ave haA’e expressed the blood loss as a percentage of

the Aveight of the patient. Thus:

Blood Loss (c^.) X 100 ^ Blood Los5_(cx^) P
Wt. of Pal. (Kg.) X 1000 \Vt. (Kg.) x 10

For example, if llie blood loss was 200 c.c. and the weight of the patient (55 kg.,,

the percentiige of blood lo.ss would bo — — = 0.4 per cent. Most of our
(55 kg. X 10

patients are weighed before and after delivery, and the weight before delivery

was used in tlii.s calculation. AVhere this was not obtained the la.'^t weight in the

prenatal couise was used. By this method, a blood loss of (500 c.c. would be 1.0 per
cent in the average patient weighing (50 kg. and would therefore be considered a

hemorrhage, whereas it would be only a 0.(5(5 per cent loss for a patient weighing 90
kg. On this basis, the percentage of loss is much more valuable tluin the actual

loss in cubic centimeters.

Determining the incidence of postpartum infection on this basis, avc

luivc the graph as represented in Fig. 1. Tins includes all patients
Avho had a rise in temperature to 3S° C. or more during tAvo tAventy-

four-hour periods and excluding llie first twenty-four hours after de-
livery. The graph represents the incidence of infection in 1,431 eases
of premature and full-term A'aginal deliA'eries Avhich Avere discharged
from the hospital belAveen May 1. ];)35, and Feb. ], 1936. The blood
loss was measured by the method described in an earlier publication."

Section of Ob.-^tctric.s and CynccoloCT'. Buffalo Acadtmv of
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Ninety-two per cent of all tlie patients with vaginal deliveries during

this period are included in Fig. 1. In the other 8 per cent of the cases,

including deliveries on the isolation floor which is not equipped ivitli

a measuring apparatus, the blood loss was not measured for various

reasons.

For blood losses less than 0.3 per cent, the incidence of infection

remains fairly constant around 6.5 per cent. Above this value it rises

rapidly until the blood loss reaches 0.7 per cent. This initial rise in-

creases the incidence of infection by over 100 per cent. For losses

between 0.7 per cent and 1.0 per cent the incidence of infection is

again constant. A secondary rise begins at the hemorrhage range.

Pier. 1.—Showing relation of postpartum infection to the blood loss during the third

stage of labor.

1.0 per cent blood loss, and increases the incidence to 31.8 per cent for

an average blood loss of 1.5 per cent. This rise is represented as a

straight line, although it should probably be a line parallel to the first

rise. This is due to the fact that there were only 44 patients with a

loss of over 1.1 per cent, and this number was too small to subdivide

into individual groups.

It then became desirable to knoiv if this increase in infection had

any relation to the change in hemoglobin and cell volume following

delivery, and if we could establish a method whereby we could pi’C-

dict the change in cell volume following a known blood loss. It had
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been planned to follow the hemoglobin and tbe cell volume before de-

livery and during tlie puerperium. Tbe Sabli method was used for

tbe determination of hemoglobin, but in spite of tbe fact that all the

determinations were done by me under controlled conditions, varia-

tions as high as 10 per cent were often noted on the same blood. This

error is particularlj’^ noticeable when the determinations are made by

different individuals, including students and internes. For clinical

purposes it did not seem practicable to do the determinations by the

oxygen method of Van Slyke. The studies have therefore been re-

stricted to the cell volume determinations as outlined by Wintrobe.

About 3 c.c. of blood were obtained by venipuncture, and to this two

drops of heparin were added. To avoid congestion, the tourniquet

was always removed before any of the blood was withdrawn. About

200 of the venipunctures were done by four members of the house staff

of the Woman’s Clinic, and the remaining 700 by me. All of the deter-

minations were personally conducted. One cubic centimeter of blood

was placed in a Wintrobe tube and eenti-ifuged for one hour. The

tubes were then allowed to stand for several minutes to regain room

temperature, and the lajmr of white blood cells was disregarded in

reading the cell volume. A total of 928 determinations were made.

The cell volume was studied before delivery and during the puer-

perium in 240 normal patients and in 48 with toxemia of pregnancy.

In addition, cell volume studies of 31 other patients with antepartum

toxemia, including vomiting of pregnancy, and cesarean sections, were

made. Except for the cases of cesarean sections, the study of this

small group was made only during the antenatal course. The third

postpartum day was found most suitable for comparative studies,

since the maximum drop in cell volume was usually attained by that

day. The cell volume late in the puerperium was not constant because

of the presence of infection in some of the patients. Most of the read-

ings before delivery were obtained earlj* in labor.

It was noticed in this investigation that the cases of toxemia, par-

ticularly those due to eclampsia and preeclampsia, deviated markedly
from the normal course. Dieekmann in 1933 and Skajaa in 1929 made
the same observation, although they did not correlate the changes
with the blood loss. For this reason, in correlating the cell volume
changes with the blood loss only the normal eases are considered.

Fig. 2 represents graphically the relation of the cell volume on the third post-
partum day to the vnriou.s grou]>s of blood loss. The cell volume is expressed as a
percentage of its v.alue before delivcrj-; for e.xample, if the cell volume rvas 40
IK'r cent l>cfore delivery and it dropped to 32 per cent on the third day, it -nas e.x-

proFsed as SO per cent, indicating that there h.ad been a 20 per cent drop in the cell
volume. This method uas employed in order to .standardize all the cliangcs. Obvions-
ly, comparL^on of absolute figurc.s would be misleading, since all of the patients
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did not have the same cell volume before delivery. It can be seen from the graph

that the cell volume on the third day is higher than it was before delivery when

the blood loss does not exceed 0.3 per cent. The graph is almost a straight line

for losses up to 0.7 per cent. The cell volume change then remains constant be-

tween 0.7 per cent and 1.1 per cent blood loss. Beyond this range the drop in cell

BIOOU LOSS - S'f'BODY WEIORT
Fiff. 2.—Showing relation of cell volume on the third postpartum day to the blood

loss during the third stage of labor.

volume is almost parallel to the initial change. Here again the number of cases

in the higher groups of blood loss is small. The range in cell volume, tlie average

figure, and the number of cases in each group are given in Table I.

In Fig. 3 the cour.=c of the cell volume in the imcrperium in 5 eases with diflerent

blood losses Ls represented. A discussion of these curves will be presented later.
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DISCUSSION

The lowest iiieicleuce of postpartum infection is found in the group

of patients with a blood loss of less than 0.3 per cent. In comparing

Pig. 1 and Pig. 2, we find that within this range of blood loss there

is an increase in cell volume by the third postpartum day. Such a rise

in cell volume seems to be necessary for an ideal puerperium, since

most of the patients Avho have an absolutely afebrile course, that is,

with variations of not more than 0.2° C. above the normal, fall into

this group of blood loss. With larger blood losses, in spite of the fact

lhat the puerperium is considered afebrile, fluctuations in tem^mrature

Tabt.e I. ,Cell Volume on the Tutkh PosTPAiiTuxt Dav With the Various
Blood Loss Groups. Celi, Volume Is Expressed as a Percentage of the

Value Before Delivery

PER CENT RLOOI) LOSS CASES
CEI.L

RANGE
VOLUME

AVERAGE

Lcps than 0.1 27 99-119% 107.0%,
n.l to 0.2 44 92-121 100.3

0.2 to o.a 87-113 101.2

0..^ to 0.4 40 89-108 99.0

0.4 to 0.5 19 80-110 98.2

0.5 to 0.0 18 80-108 92.1

0.0 to 0.7 10 77-100 91.3

0.7 to O.S 12 83- 90 85.4

0.8 to 0.9 4 SO- 80 82.0

0,9 to 1.0 9 72- 93 80.0

1.0 to 1.1 4 77- 94 85.4
1.1 to 1.3 4 09- 84 77.0
1.3 to 1.5 4 01- 81 73.6
1.5 to 1.7 • » 02- 73 08.4
l.S 1 00.0

between 37° and 38° C. are usually noted. These we have been call-

ing low-grade fevers altliough the temperature never reached 38° C.

This increase in cell volume must be due to dehydration of the blood
following delivery, as has been recently .shown by Oberst and Plass.

Although an actual decrease in the total blood volume in the puer-
perium has not been clearly demonstrated, we do know, from the work
of Plass and Bogert, Stander and Tyler, Stander and Creadiek, Miller,

Keith, and Rowntree, Dieekmann and Wegner, and many others, that
there is dilution of the blood during pregnancy. Compensation for
this dilution must occur after delivery or during labor. The amount
of dehydration during the first three days of the puerperium is equiva-
lent to 0.3 per cent of the body weight, since it is at this point that the
dilution due to blood loss and the dehydration following delivery, are
balanced. Purthermore, if this is true, we would expect that the drop
in eel! volume at 0.6 per cent blood lo.ss should bo the same as the rise
at 0.0 per cent. From Fig. 2 it can bo seen that tin's .statement is cor-
rect, since the change in cell volume in each case is approximately S
per cent.
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"Why sliould the incidence of infection betAveen 0.7 and 1.1 per cent

blood loss remain fairly constant? If there is any correlation between

infection and cell volume, then tlie drop in cell volume Avithiu this

range should also remain constant. Such a finding is demonstrated

in Fig, 2. The only explanation Avhich I can offer for this finding is

that the bone marroAV may perhaps be stimulated Avhen the blood loss

exceeds 0.7 per cent of the body AAmight. Apparently the maximum

stimulation is obtained at 1.1 per cent since the drop in cell volume

beyond this loss is parallel to the original drop. Although the blood

from these patients Avas not studied for evidence of regeneration, Ave

did note that the cell volume increased more rapidly in the cases with

0.9 per cent blood loss than in those Avith 0.7 per cent loss. Careful

study of the blood and even of the bone marroAV will be necessary to

substantiate this conclusion.

In studying these cases on the basis of absolute values for the cell

volume, it Avas found that in all patients who had a cell volume of 40

per cent or over on the third postpartum day, the incidence of infec-

tion Avas 4.5 per cent; in those who had a cell volume betAveen 30 and

40 per cent, the incidence was 7.5 per cent and in those whose cell

Amlume dropped below 30 per cent, the incidence of infection increased

to 31.0 per cent. Purthei-more, in the 19 cases of postpartum hemor-

rhage, which we have defined as a blood loss of 1.0 per cent or more

of the body weight before deliveiy, there were 7 cases in which the

cell volume Avas 30 per cent or over on the third day. Only one of

these had a febi’ile course. In the other 12 cases the cell volume

dropped below 30 per cent, and 6 or one-half of these patients had a

febrile puerpei’ium. The remaining 6 had a loAA^-grade fever. The

possibility that the low cell volume was due to the infection is ruled

out, because the determinations were made at the time when the in-

fection Avas nonexistent or just beginning. Pi’om this Ave can conclude

that the absolute Amlue of the cell Amlume is of importance.

What then should be our treatment in these cases ? If the incidence

of infection folloAvs the cell volume curve, it Avould seem that, our

treatment should be directed toward maintaining as high a level of

cell Amlume as is possible, not only during pi’egnancy but particularly

after delivery. Medications are not useful after deliverj'’ since their

action is sIoav. Transfusion is the only method which gives us a

prompt replacement. ObAuously Ave do not feel that transfusions are

necessary in all cases of hemorrhage, since the incidence of infection

in this group is only 31.8 per cent. The usual tendency is to “Avait

and see Avhat the hemoglobin does.” HoAAmAmr, it is possible to de-

termine at the time of deliA’^ery Avhat the course of the cell volume Avill

be during the puerperium. Knowing the cell volume before delivery

and the blood loss in terms of the body Aveiglit, Ave can calculate, from

the graph in Pig. 2, Avhat the cell volinne on the third postpartum day
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will be. If we find that this calculated cell volume is below 30 per

cent, then that jiatient should receive a transfusion within the first

twelve hours following delivery. This is true not only for the cases

with hemorrhage, but also for all patients with a blood loss above 0.3

per cent. The amount of blood that should be given depends on the

weight of the patient, the blood loss, and the cell volume before de-

livery. In the average patient of 60 hg., a transfusion of 500 c.c. is

equivalent to 0.83 per cent of the body weight. Purely from the stand-

point of blood loss, if a patient lost 1.5 per cent and received 0.8 per

cent in the form of a transfusion, the uncompensated blood loss would

be around 0.7 per cent. By reference to Pig. 1, we would .expect an

incidence of infection of 14 per cent in contrast to 31.8 per cent, or a

decrease of over 50 per cent in that group. If the transfusion were

large enough so that the uncompensated blood loss was around 0.3

per cent, then the incidence of infection would approach the base line

of 6.5 per cent. If the cell volume is also taken into consideration, we
can go one step further. Knowing the cell volume before delivery, we
can calculate, from the graph in Pig. 2, the amount of blood which

that patient can lose before her cell volume drops below 30 per cent.

If a transfusion of 500 c.c. is enough to replace the difference between

the actual blood loss and the above calculated loss, then we could ex-

pect to maintain the cell volume above 30 per cent. According to the

findings reported above, our expected incidence of infection would be

7.5 per cent. IMoreover, if the transfusion was large enough to main-

tain the cell volume above 40 per cent, the incidence of infection would
be around 4.5 per cent. The amount of blood necessary in each case

can be calculated from Pig. 2. A more composite chart is not pre-

sented because this has not yet been tested clinically. I have of course

not taken into consideration the stimulating effect of a transfusion,

the difference in cell volume of the bloods of the donor and recipient,

and the possible destruction of some of the red blood cells. Moreover
the period of liospitalization for these patients has not been consid-

ered. "We know from a previous study that patients with postpartum
hemorrhage remain in the hospital on an average of three to four days
longer than the normal cases. Such a treatment, therefore, would be
economical for the hospital, especially if a free donor is secured.

Although this study was undertaken primarily to determine the
changes in cell volume in the normal cases, I did have the opportunity
of observing a few cases of toxemia of pregnancy. When the blood
loss is expre-ssed in terras of tJjc body weight, variations from the nor-
mal can be easily detected. In the eclamptic and preeclamptic pa-
tients the coll volume dropped out of all proportion to the blood loss.
On the basis of this study, this finding would explain the higher in-
cidence of infection in this group of patients. Also during the acute
stage of the disease there was a marked increase in the celWolume, as
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was obseiwed by Dieckinaiin and Skajaa. Tliere was, tlierefore, de-

hydration of the blood in spite of the fact that there Avas excessive

fluid in the body tissues. This seems to explain AAdiy so many of these

patients haA^e feA’-er during the acute stage. Eden and more recently

Peckham haA-e shoAvn that the presence of fever is a poor prognostic

sign, and on this basis the feA’^er Avould be an expression of the degree

of dehydration oeeuri’ing in the blood. In the true nephritic patients

the cell Amlume did not drop as much as in the normal eases. Of the

feAv cases of Ioav resei'A’e kidney Avhicli I obserA’^ed, some behaA’^ed like

the nephritic type, others like the eelamptic, and still others like the

normal cases as far as the cell Amlume Avas concerned. In these cases

of toxemia the cell A'^olume must be an exiiression of the changes in

the blood A'olume. This is substantiated by the faet that in the cases

of A'omiting of pregnancy tlie cell Amlume Avas markedly inereased,

and Avith subsequent improA'ement it returned to normal. It folloAved

the cui'A’-e of the COo of the blood in the reA’ierse order. It aauII be ui-

tere.sting to folloAV the cell A'olume in the eases of A'omiting of preg-

nancy Avhicli do not improA'e AAutli tlie usual treatment.

If the cell A'olume is a good index of ehanges in the blood Amlume,

then Ave should determine the normal curve tliroughout pregnancy. It

is not sufficient to knoAV that the cell Amlume during the middle of

pregnancy is loAA^er than in the noupregnant Avoman, or eA'en at term.

The normal curve of pregnancy, exjDressed in terms of percentage

change, Avould be A-aluable in detecting early tliose cases Avhich deA'iate

from tlie normal, particularlA' the toxemias of pregnancy. Since

eclamp.sia is associated only Avitli pregnancy, it must be an expression

of abnormal pliysiology, and until aa-c knoAv Avhat the normal is, it

AAull be difficult to determine the cause of the disease.

Another possibility along these lines is shoAvn in Pig. 3, Avhich repre^

sents the changes in cell A'olume during the iiuerperium in 5 cases

Avith different blood losses. In tAvo of these, 0.33 per cent and 0.95

per cent, Amriations during the first tAvo days can be seen. Wliether

these ehanges are due to poor fluid intake and output or to some form

of toxemia cannot be definitely stated at this time. Sueli changes Avere

noted quite frequentlj’’ during this iiiA'estigation. In both of these

eases tlie antenatal course and the puerperium Avere clinieall.y normal.

Recently Dieckmann and Daily liaA-e stated that the measurement

of the total A'oliime of blood lost at the time of deliA^ery is misleading

because of the coneentratioii or dehydration of the blood during labor.

They recommended that the blood loss be calculated from the amount

of hemoglobin lost. This inA'oh'es the accurate determination of hemo-

globin, by the oxygen method of Van Sl.yke, of the blood at the time

of deliA'ery and of the Avaste material on the drapes and floor. This

method Avoiild be advisable if the concentration of the red blood cells

Avere markedly inereased. The slight difference in cell A'olume is more
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tlian offset by tlie inability to collect all of the hemoglobin and also

by the tremendous amount of work involved. In addition, such a

method does not give any information regarding the blood loss dur-

ing the three phases of the third stage or the course of the hemoglobin

during the puerperium. These are of importance if we are to make

any progress in the control and ti'catment of bleeding.

In this investigation the changes in cell volume during labor were

usually slight, the marked changes occurring only in the’ cases of

toxemia and of prolonged labor where dehydration was present.

]\roreover, if there is normal dehydi*ation of the blood during labor it

is only the beginning of the process which extends into the puer-

perium. If this is a constant finding, it should not interfere with the

results which we are seeking, namely. Can the course of the patient

during the puerperium be predicted at tbe time of delivery, so far as

the cell volume and the possibility of infection are concerned? The

preceding results have shovni that this is possible if the weight of

the patient, the cell volume early in labor, and the blood loss ac-

curately measured are known.

COXCLUSIONS

1 . The blood loss at the time, of delivery should be expressed in terms

of the bod}' weight; that is, as a percentage of the weight before de-

livery. From a prognostic and comparative standpoint, this is much
more valuable than the actual volume of blood lost.

2. On this basis a loss of 1.0 per cent or more is considered a post-

partum hemorrhage.

3. The incidence of infection during the puerperium increases with
an increase in blood loss. This increase varies with the blood loss as

represented in Pig. 1.

4. The normal amount of dehydration of the blood during the first

three days of the puerperium is equivalent to 0.3 per cent of the body
weight.

b. The (tell volume on the third ]io.stpartnm day varies with the
blood loss. It is liigher than the value before delivery when the blood
loss does not exceed 0.3 per cent of the body weight. lYith larger
l)Iood losses there is a drop in cell volume.

6. Stimulation of the bone marrow is probably obtained with losses
erreater than 0.7 per cent, with maximum stimulation at 1.1 per cent.
This p()ssi])ly accounts for the constant values in the incidence of in-
fection and t!ie clianire in cell volume within this range of blood loss.

7. The incidence of infect i(tn is also dependent on the cell volume
on the third postpartum day. With a cell volume of less than 30 per
cent, the incidence of infection is 31.0 per cent in contrast to 4.5 per
cent when the cell volume, is above 40 per cent.
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8. The cell volume for the third postpartum day can be calculated

at the time of delivery from the graph in Fig. 2, If this calculated

cell volume is below 30 per cent, that patient should receive a trans-

fusion within the first twelve hours following delivery. The amount

of blood required depends on the weight of the patient, the blood loss,

and the cell volume before delivery. This can also be calculated from

Fig. 2.

9. In the toxemias of pregnancy the cell volume during the puer-

perium deviates from the normal course. The patients with eclampsia

and preeclampsia have, a greater drop in cell volume than is expected

from the blood loss. The reverse is true in the neplu’itic patient. The

low reserve kidney is not a pure type of toxemia as far as the cell

volume is concerned.

10. The cell volume determination is a simple, accurate, and reliable

procedure, and should be used more fx’equently in obstetrics.
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The advantages of spinal anesthesia for operative obstetrics are as follows:

Absolute insensitivity of the field of operation, complete relaxation of the lower

uterine segment, diminished blood loss as the result of the action of spinal anesthesia

in the contractility and retractility of the uterus, absence of woriy on the part of

tlie operator, no alteration in the vitality of the newborn babies, subjectively favor-

able influence on the puerperium, especially on the involution of the uterus, and

therapeutically good results in eclampsia because convulsions diminish.

Among the disadvantages the author mentions the drop in blood pressure, which

may be serious, especially where there has been a great loss of blood. The danger

of severe atonic Iiemorrliagc after the effect of the spinal anesthetic wears off may

be prevented by the prophylactic injections of pituitary extract and ergot. Pituitary'

extract perhaps also diminishes the severity of the headache which often follows

spinal anesthesia;

J. P. GnEENIIIEE.



TRAUjMATIC gynatresia

Fred A. KLvssebohm, M.D., JIilton J. Schreiber, B.S., M.D.,

New York, N. Y.

(From the Obstetrical Service of the Harlem Hospital)

VAGINAL and uterine paeldng, invaluable and often irreplaceable

in the control of postpartum bleeding, cannot be employed indis-

criminately with impunity. Unquestionably a life-saving measure in

certain situations, it is neither innocuous nor free of sequelae. In four

years we have seen five eases of irreparable vaginal atresia, each

traceable, we believe, to a common etiologic factor; the packing of a

lacerated, abraded vagina with iodoform gauze. In the same period

we were twice forced to cesarean section in multiparas in whom T,ve had

anticipated easy, spontaneous deliverjq by almost complete failure of

cervical effacement and absolute default of dilatation of the external

os. Again, a common etiologic agent was found; electrocoagulation of

the endoeervical mucosa for chronic endocervicitis.

The iodoform gauze used on our sendee is prepared by the resident

nursing staff. In the preparation, under aseptic precautions, it is

attempted to impregnate gauze packing with an emulsion of iodoform

in glycerin. This is done manually and the usual product is entirely

satisfactory. On occasion, an uneven distribution of iodoform occurs,

often concentrated in palpable masses in the gauze, which may be the

cause of actual burns of the vaginal musoca. Such packing in the

vagina abraded and lacerated by prolonged, traumatic deliveiy aggra-

vates the alreadj’’ irritated area. Wlien the packing is removed, the

acutely inflamed mucosa, demonstrating early healing processes and
possibh’- scattered bullae and blebs due to iodoform bums, collapses

with the vaginal walls. The mucosae of the vaginal vault and floor

and the lateral walls become contiguous. Sloughing at one area and
healing at another may be concomitant and with ultimate healing, dense,

flbrotic adhesions and areas suggestive of keloid formation unite the
mucosae, producing atresia. Unfortunately this process occurs over
the entire vaginal mucosa, and the atresia produced extends almost
from the milvovaginal orifice to the cervix. It is the distribution of the
adhesive process throughout the vaginal canal that renders the resultant
atresia resistant to treatment. Out of .iustice to the manufacturers of
commercially available iodoform packing, it must be stated here that
we have never .seen atresia of any degree result from the u.sage of their
packing; extensive experience indicates that there is no danger of
atresia associated with properly prepared iodoform gauze. Wliere .such
is not available, it would be the eour.se of wisdom to use plain packing-
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or, where the added advantage of antisepsis is desired, plain 25acldng

soaked in 4 per cent aqueous mereurochrome. This latter method was

instituted on our service after the first four cases of atresia were

encountered. A lapse in the procedure resulted in the fifth ease. In

the three-year period during which mereurochrome soaked packing was

used no difficultj^ was seen.

The five cases, briefly described below, were seen in the postpartum

clinic six to eight weeks following discharge from the hospital. Four of

the five presented well-organized atresias at that time; dyspareunia was

the chief complaint and with it vaginal bleeding following intercourse.

No patient would accept hospitalization for treatment. The fifth patient

had no complaint, the atresia being noted during the routine vaginal

examination. She, too, refused therapy.

Case 1.—M. M., para 0, colored, housewife, aged thirty-three, delivered with

difficulty by Kielland forceps after prolonged arrest in midpelvis. Uterus and

vagina were packed with iodoform gauze to control brisk postpartum bleeding. The

perineum was intact. Birth weight of the baby was S pounds S ounces. The pack-

ing was removed forty-eight hours after delivery. She was discharged twelve

days later in good condition. Delivery occurred on April S, 1933. In the last week

in May, vaginal atresia was observed at the postpartum clinic. Hospitalization

was refused. On July 7, 1933, she returned complaining of dyspareunia, bleeding

following coitus, and amenorrhea. In addition she stated that when she expected

the period severe abdominal cramps had occurred and persisted three days. She

was referred to the Gynecological Service where colpotomy was performed to relieve

liematocolpos and hematometra. Dilatation of the vagina was attempted with

glass dilators without satisfactory result. The patient signed herself out of the

hospital and never returned for further treatment.

Ca.se 2.—J. O., aged thirty-two, colored, housewife, para iii, was admitted in

active labor on March 23, 1932. Labor was rapid. A vertex presented and the

interne on service had no difficulty delivering the head. Impaction of the shoulders

occurred and ultimate delivery was effected by decaijitation and cleidotomy (bilat-

eral). Decapitation was deemed essential to permit proper and easier completion

of the subsequent procedure. The stillborn child weighed 12 pounds 8 ounces.

Uterus and vagina were packed Avith some 15 yards of iodoform gauze. Packing

remained in situ for forty-eight hours. The patient had an uneventful pueiperium

and Avas discharged in good condition tAvelve days postpartum. In the first Aveek

in May, 1932, tlie examiner in the postpartum clinic noted the presence of an

extensive atretic process in the A’agina AA'hich prevented palpation of the cervix or

,
fundus. On May 27 the patient Avas hospitalized complaining of dyspareunia,

vaginal bleeding folloAving coitus, and a persistent, bloody, A'aginal discharge. The

Gynecological Service attempted dilatation of the atresia AA’ith glass dilators but

again prolonged treatment Avas refused.

Case 3.—A. M., aged nineteen, AA'hitc, unmarried. This patient delivered herself

of a 7-pound 8-ouncc stillborn child. After scA’cre postpartum liemorrhage she aa’US

brought to the hospital by ambulance. On admission she Avas almost exsanguinated.

The placenta was still Avithin the uterus. After transfusion of 750 c.c. of aaIioIc

blood, manual removal Avas iierformed, and the uterus and A-agina Avere packed

AA'ith iodoform gauze. Delivery took place on Noa-. 13, 1932. In .Tanuary, 193,1

atresia AA'as noted during routine postpartum examination. On March 30, 1933, the

patient aa'us hospitalized Avitli the chief comifiainl of abdominal cramps and
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(lysinenorrUeu. She was rofcrrod to the Gynecological Service where dilatation of

llic vagina was attempted with glass dilators, following manual dilatation, of

the vagina under anesthesia. She Avas discharged ten days postoperative and re-

turned regularly for dilatation. On June 18, 1933, she Ava.s again hospitalized.

The atresia had reestablished and the vagina was even narrower than on the

occasion of the first admission. A plastic operative procedure was attempted with

this admission, its purpose being to excise sear tissue and mobilize sufficient vaginal

mucosa to recover the excised zone.s. The operative results Averc entirely unsatis-

factory. The patient made several return A'isits for vaginal dilatation and then

dropped out of the clinic.

C-ASE 4 .— M., aged forty, colored, housewife, para iii, Avas delivered on Kov.

10, 1932, by Ivielland forceps after failure of an occiput posterior to rotate anteri-

orly. A 9-pound 10-ounce baby was delivered. Profuse postpartum bleeding was

controlled Avith iodofoim paching of uterus and vagina. Packing Avas remov’ed in

forty-eight hours, and the patient was discharged in good condition ten days later.

TavcIa’c Aveeks folloAving discharge she returned to the postpartum clinic AA-here

atresia Avas noted. At that time she AA-as having a regular menstrual period. In

December of 1933 she returned for examination. She Avas complaining of dyspare-

unia, amenorrhea, and severe, loAA'er abdominal cramps.. She noted that the cramps

occurred only on the dates of expected menses. Vaginal examination Avas impossible,

the atresia being present at the vulvoA’aginal orifice and extending to the cerA'ix.

Per rectum, a large, boggy, cystic mass Avas noted. She Avas referred to the Gyneco-

logical Service Avhere colpotomy Avas performed to relicA-e the hematocolpos and

hematomotra. Postoperative dilatation of the atresia Avas attempted Avithout success.

Case 5.—.T. C., aged thirty-nine years, colored, houscAvife, para xi, diabetic, de-

livered on Feb. 9, 1930. Tranverse arrest occurred and deliA'cry Avas effected Avith

Ivielland forceps. Impaction of the shoulders complicated deliA-ery. An episiotomy

Avas performed and a 12-pound 4-ounce baby delivered. Iodoform packing Avas

placed in the uterus and vagina to control bleeding. The patient Avas discharged

tAveh’o days postpartum in excellent condition. On April 15, during routine post-

j)artum examination, atre.sia of the vagina Avas noted. Vaginal examination Avas

impossible since the atresia completely closed the vagina 1 cm. from the vuh-oA-aginal

orifice. The patient had no complaint. She avus having a slight, bloodv vaginal
discharge. Inspection of the vagina revealed a complete closure of the orifice bv
Avhat appeared to be normal mucosa. Close to the upper limit of the occludin"-
membrane Avas an opening about .3 mm. in diameter through Avhich the discharge
could bo seen escaping. Slic Avas referred to Gynecologj' Avhere dilatation of the
vagina Avas instituted.

Of llic.so 5 paticnis, 2 complained of dyspareunia, 2 of dy.smenoiThea,
and 1 had no complaint. 3n 2, atvesia was extensive enough to produce
hcmatocolims and homatometra. Thcra])y was eminently iinsucce.ssful,

and tinlcss nature will permit gradual dilatation, these patients will
never have functionally effective vaginas. The end-re.sult in each of
those cases favorably cothpares with .similar re.sults after expert manage-
ment of the LeFort procedure.

Tn 19:i3. on Iavo occasions, inultipara.s were admitted to the service in
active labor; clinic casc.s, they had been thoroughly studied. Their
prenatal courses had been normal, their pelve.s were ample, and from
their histories and the adjudged size of the habie.s. no difficulty Avas
anlieipatcAl. On admission, house men considered both fully dilated,
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but it was noted that at no point, on rectal examination, was the margin

of the cervix palpable. On vaginal examination, the presenting vertex

was found to be covered by a smooth, elastic tissue presenting no

opening. Inspection of the vagina with the speculum revealed a smooth,

normal-appearing mucosa and no sign of cervix or external os. From

the history of menstruation previous to pregnancy, we knew that a

patent cervical canal must have been present. These 2 patients stated

that they had been treated for profuse vaginal discharge by “burning

out the neck of the womb.” Records indicated that both had received

electrocoagulation of the endoeervix for chronic endocervicitis.

The bipolar electrode used in cervical coagulation is so constructed

that, unless it is rotated while the current passes through it, coagulation

will occur only at two points in the cervical canal. Where coagulation

is performed with the electrode fixed in one position stenosis does not

occur. Where the entire mucosa is destroyed at one sitting, slough and

subsequent healing may completely close the canal or partially stenose

it. Such stenosis is caused by the proliferation of dense, fibrous tissue

which is undilatable. To prevent this accident one of two courses

may be chosen. First, endoeervieal coagulation may be performed in

two stages; second, after a one stage coagulation, or better, after any

coagulation, uterine sounds should be gently passed through the cervix

on several occasions and the patient should be instructed to report for

examination after the first two menstrual periods have appeared. Dila-

tation gently performed with the sound will prevent stenosis, and unless

the occluding pathology appears within two months, it will not appear.

These seven cases are presented to demonstrate the fact that dangers

and associated sequelae are attached to apparently innocuous and bene-

ficial procedures. The cure of endocervicitis is no justification for the

risk of enforced cesarean section. Preventable iodoform burns of the

vagina may be the starting point of prolonged physical, functional

and psychic invalidism.

272 West 90th Street

509 West 155th Street

RolDecclii, Emilio: TuBal Occlusion in Feminine Sterility, Ginecologia (Torino)

4: 4G3, 1936.

Based on the results of ISO liysterosalpingographies on women with primary or

secondary sterility, the author stresses the high frequency of tubal occlusion in these

patients.

Surgery offers verj" little assistance in reestablishing the patency of the tubes,

but hysterosalpingography in itself occasionally causes occluded tubes to become

patent and therefore proves useful at least in this respect.

August F. Daro.



PARENTAL AGE DIFFERENCE AND THE CONCEPTION OP

CONGENITALLY jMALPORMED CHILDREN

A Study of 600 Families

Douglas P. Murphy, M.D., Philadelphia, Pa.

(From the Gynecean Hospital Institute of Gynecologic Fesearch and the Depart-

ment of Ohstetrics and Gynecology, University of Pennsylvania)

I
N FAjMILIES giving rise to congenitally malformed children, there is

observed not infrequently a wide difference in the ages of the parents.

In view of our lack of knowledge regarding the factors which may pre-

dispose to tlie production of congenital defects, the question is some-

times raised as to whether this parental age difference may not be an

etiologic factor.

During an investigation of a consecutive scries of families, each of

wliich possessed a congenitally malformed child, the ages of both par-

ents were ascertained. Tliese figures with control observations are pre-

sented, since they appear to throw some light upon the problem under

discussion.

MATERIALS AND METHODS

'To quote from a previous communication,* the material forming the

basis for the present report was secured in the following manner;

Tliere were found in the files of the Bureau of Vital Statistics, Department of

Ilealth of the State of Pennsylvania, 130,132 death certificates for stillborn and live-

born individuals, who died in Philadelphia during the five years between Jan. 1, 1929

and Dec. 31, 1933. Eadi of these certificates was examined, and the data on those

noting the existence of any congenital defect were transcribed to duplicate official

forms; 1,476 such certificates were located.

The deceased individual was considered to have possessed a defect under
either of two conditions: (1) If the defect involved the surface of the body, or

(2) if internal, if its presence had been disclosed by either operation or necropsy.
Diagnoses not conforming to these requirements were considered as not verified, and
were excluded from further consideration. This reduced the total number of usable
certificates to S90, or only CO per cent of the original 1,476 certificates.

An attempt was made to interview the mother of each of the 890 deceased
individuals, the visits being made in the summer of 1934 by three fourth-year
medic.al students. A complete reproductive liistory was secured from each mother
who could lie located. The group forms a consecutive series. The defective children
all died within a given geographic area and in a given period of time.

THE DATA

The ages of both parents were determined for a consecutive series of families
in which COO congenitally malformed children were born. Tliesc data are recorded

•iUtTfftp, D. r., ami 2,Ta^cr, 2r.: J. A. M. A. Ip3: £43, 1933.



874 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY

in Table I, Avitli identical facts for 000 families, picked at random from the general

population. The latter families were .selected in the following manner: They

were located through the medium of licenses on file in the Marriage License Bureau

of the City of , Philadelphia. The files of this Bureau for the years 1929 and

1933 inclusive, were inspected. The fir.st 120 licenses issued during each of these

years were examined, and the age differences of the applicants were noted. A few

Table I. Age Difference of Parents

AGE DIFFERENCE
PARENT.S

WITH DEFECTIVE CHILDREN CONTROL
IN YEARS

NUMBER PER CENT NUMBER PER CENT

Eeported 600 100.0 600 100.0
0- 5 436 72.7 420 70.0

6-10 112 18.6 123 20.5

Over 10 52 8.7 57 9.5

substitutions were made in the resulting 000 records in order to insure numbers of

control colored and white families comparable to the ones forming the defective

child group.

It is evident from a glance at Table I that the distributions of parental age

differences, in the defect families and in the control familie.s, are essentially

identical. On the basis of these observations, it is concluded that parental age

difference is not a factor in the production of congenitally malformed children.

A CRITICAL ANALYSIS OP THE FIRST 3,060 CASES
DELIVERED AT THE BRONX HOSPITAL^'

J. Irving Kushner, I\I.A., M.D., New York, N. Y.

(From ilie Obstetric Service of The Bronx nospital.)

'

I

' HIS report representing 3,060 consecutive deliveries at the Bronx Hospital from

* July, 1932, through November, 1934, will add some proof to the theory that among

the most important causes of the prevailing high mortality rate are unnecessary in-

terference and lack of iiroper training of the obstetric attendant. One thousand of

these cases are from the ward service and 2,060 from the private services. The

class of j)atients cared for in the ward service varied from the extremely poor to the

comfortable middle class. Alost of these were Jews.

On the ward service the expectant mother is required to register with the

antepartum clinic before the seventh month of gestation. She is seen at intervals of

f.wo weeks and in the last month of gravidity every week to the time of delivery.

The antepartum care consists of a complete physical examination including blood

pressure and urine examination, mensuration, hygienic and dietetic regulation. The

appearance of signs of toxemia, blood dyscrasia and the like indicates more frequent

observation in the regular clinic or a special clinic or, when necessary, hospitaliza-

tion. During labor unnecessary examination and interference is eliminated, rectal

e.vamination instead of vaginal being u.sedj and the work of the staff is carefully

supervised. The private services observe a reasonable degree of proper prenatal

care and no openitions except low forcep.s can be done except under .supervision.

*Hea(l bv invitation before tlie section of Ob.stetrics and GvnecoloRy of the New
York Acade’niy of Mo<licine, January 28, 1936. •
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Of tlic ;!,0I)0 labors, operative delivery was done 7?.0 times, a frequency of 23.9

per cent, with a neonatal and .«tillbirtli mortality of 1.9 per cent for the total serie.s

and 9 per cent (.oS in 730) for the operative cases; a inatornal mortality of 0.3 per

cent. It i.s of interest to note that of the 1,000 labors on the ward .service, operative

delivery was done 134 times, a frequency of 18,4 per cent with a neonatal and still-

birth mortality of 1.9 per cent for the total cases and 9.7 per cent for the operative

cases and with only one maternal death (Table I).

On the private .«crviccs the low forceps operation was done in the greater propo-

tion of the cases as a prophylactic measure. If we deduct this group from the total

operative incidence, there is an operative frequency of 14.1 per cent for the entire

TABRK I. Ol’EFtATIVE iN'CIimN’CE, EN'TIKE SERIE.S

1
FREQUENCY MATERNAL

Ol’EItATIOX
TOTAL NO. PER CENT DEATHS INFANT DEATHS

PJtIV.VTE WARD PRIVATE WARD PRIVATE
1

PRIVATE

Cesarean section 19 84 1.9 4.7 G

Low forceps S.a 270 S.D 14.3 5

Mid forceps 50 13S 5.0 ().S 1 1 7

Higli forceps 1
<1

o 0.1 0.1 2

Version (> 24 0.(i 1.1 2 10
Breec.h exlrac- IS 20 mm 3.9 (5 9

tion

Cniniotomy 2 1 0 1

Totals 730 23.9% s 59 = 1.9%

Frequency for operative cases 1.1% 9%

Table II A. VEnsiox.s

INDIC.VTION NO.
! .MORTALITY

MOTHER
1

BABY

Failure of forceps 10 0 4
Second of twins 9 0 5
Unengagement G 0 1
Marginal previa •» '

0 1
Transver.so prcsentjition o 0 1

Totals 30 0 12

Table 11 H. Bkeecii

1

vn j

MORT.VI.ITY
1 MACER-

1 ANOM-
1

PUEMA- ATF.LF.C- EXTRAC-
i

.MOTHER
j

BABY ATED ALIES TURK TASIS TION

Spontaneous
!

(i9 0 2 !

o

Extniction (

i

0 15 i mm 1 1 10

Totals
1

11.3
i 0

!

11
i

2
I

i

•*
j 1 1

i

10

scries. Low forcei.s applicatioiis on the ward service were strictly limited to definite
indications in the interest of mother or child. Tlie greater number of low forceps
oi>erations was done in primignivida, the indications for which, in order of their
fr^picncy. rvere: ,'ai maternal distress and prolonged labor, (b; Fetal distress
(character ot fetal licart rate in addition to the mere appc.arancc of meconium), (c)
Cardiac coaiplicatinns. (d) Contnteted outlet (rigid coccyx and outlet contractions
in funnel pelvis).

Ttte eight jnfant ileaths in low forc"])S deliveries include two congenital anomalies
two n.amatal .icaths due to ceicbnd In-monliage and four from unknown cause.s (all’
these etises wen* a.utnpsie!!
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The 188 midforceps operations are divided into two groups: (a) liead anterior at

time of operation, 78, and (b) head in posterior or transverse arrest position, 110,

The indications were strict and ran parallel to these for low forceps on the ward

service.

There rvere two maternal deaths after forceps operations: (1) Hospital Ho. 37452,

a primigravida who had a midforceps for fetal distress after 4% hours of full

dilatation, occiput anterior. She sustained a left cervical laceration which was re-

Table HI. Cesarean Sections

INDICATION NO.

TYPE OP operation
|
1

MORTALITY

CLASS-
ICAL 2 FLAP LATZKO PORRO MOTHER baby

Contracted pelvis 60 20 33 5 2 4 2

Previous section 9 9
Central placenta previa 8 8

i

2 2

Fetopelvic disproportion 7 1 6 1
‘ ‘ Ablatio ’ ’ 6 3 1

3 6

Toxemia 3 3
Complicating fibroids 3 2 1

Cardiac disease 3 3
Malposition 2 1 1

Elective toxemia 2 2

Totals 103 50 35 12 6 6 11

Table IV. Postpartum Hemorrhage

CAUSE NUMBER TREATMENT TRANS-
FUSION

MA-
TERNAL
DEATHS

Atony of uterus 3 Uterine packing 0

Adherent placenta 1 Manual removal. Uterine
packing

+

Cervical lacerations 25 Cervical suture. Packing + 1

Manual removal 1 Packing +

Table V. Toxemia op Pregnancy

TYPE
NUM-
BER

PRE-

VIOUS
TOX-
EMIA

DELIVERY
MA-

TERNAL
MORTAL-

ITY

BABY

SPONT.
OPER-
ATIVE

PRE-
MAT.

FULL
TERM LIVED DIED

Eclampsia 1 1 0 1
Preeclampsia 12 9 3 0 12 12
Nephritic toxemia 7 7 0 1 6 4
Unclassified 22 22 0 2 20 20

Total 42 B 39 3 0 4 38 36

Fetal Mortality 14%

paired. Cervix and vagina were packed and 1,000 c.c. of glucose infusion was given.

After some time bleeding recuired and she died five and one-half hours after delivery

after a further attempt to repair the cervix; and (2) Hospital No. 38209 in a

primigravida who had a midforceps operation for ineffectual pains. Patient de-

veloped circulatory collapse and anuria and died in uremia four days later.

The eight infant death.s in the midforceps deliveries include six cases whore the

fetal heart was not heard before delivery; one babj' that died of a bronchopneumonia

ten days later; and one death due to cerebral hemorrhage.
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The high forceps operation was done four times. In 1 case the patient had a

borderline pelvis and an arrested O. T. Manual dilatation of a five-finger dilated

cervix resulted in dislodgeraent of an engaged head, changing a midforceps

to a high one. In the other 3 cases the operation was done for fetal distress on

unengaged heads where versions were contraindicated. Two fetal deaths occurred

in this group; one of these babies had a cerebral hemorrhage.

Internal podalic version and extraction was employed 30 times for the following

indications
:

(a) failure of forceps in occiput posterior, 10 ;
(b) second of twins, 9

;

(c) unengaged occiput with full dilatation, 6; (d) marginal placenta previa, 3; and

(c) transverse presentation with prolapsed arm, 2. Here the fetal deaths included

5 premature babies (less than 3 pounds in weight)
;
4 full-term stillbirths after

failure of Kielland forceps; 1 macerated fetus and 2 congenital anomalies (Table

IIA) incompatible with life.

Breech presentation was encountered 113 times. The treatment was strictly con-

servative, allowing labor to proceed until the buttocks had passed through the vulvar

orifice, from wliich point manual help by the operator completed the delivery. This

we call spontaneous breech delivery. Any other procedure was termed a breech ex-

traction. The latter was done 44 times, an incidence of C per cent in. the entire

series. In the spontaneous group there were two macerated fetuses. In the extraction

group there were 15 fetal deaths: 3 anomalies, 1 premature, 1 neonatal death from

partial atelectasis, and 10 deaths in all probability duo to the extraction (Table

ilB).

Cesarean section was resorted to 103 times, a frequency of 3.4 per cent. The

indications were as follows: (a) contracted pelvis, GO; (b) previous sections, 9; (c)

central placenta previa, 8; (d) fetopelvic disproportion, 7; (e) “ablatio,” G; (f)

toxemia, 3; (g) complicating fibroids, 3; (h) cardiac disease, 3; (i) malposition, 2;

(j) elective in toxemia, 2. All patients, except 5 in the previous section group, 6 in

the “ablatio” group, and 3 in the cardiac group wore allowed a trial labor. In all,

the presenting part was unegaged at the time of operation. The classical operation

was done 50 times, the two flap 33 times, the Latr.ko 12 times, and the Porro 6 times.

The Porro operation was done twice for placental apople.xy, once for an intra-

partum infection, and tlio other three times for failure of uterus to contract fol-

lowing classical sections. One of these was complicated by intramural fibroids.

The Latzko procedure was douc for potentially infected cases, with one fetal death
and no maternal deaths. This lias been reported elsewhere.

The six maternal deaths occurred as follows:

1. Hospital Ho. 35052. Primipara at terra; central placenta previa; generally
contracted pelvis. Classical section. Died on sixth postoperative day of sudden
cardiac collai^sc. Stillbirth.

2. Hospital Ho. 40100. Primipara at term; central placenta previa. Classical
section. Died on tenth postoperative day of peritonitis. Lining baby.

3. Hospital Ho. 42845. Primipara at term; funnel pelvLs, frank breech. Classical
section. Died on sixth postoperative day from paralytic ileus. Living bab}-.

4. Hospital Ho. 43415. Primipara at term, contracted pelvi.s, nonengagement at
end of twenty-four hours with membranes ruptured eight hours. Two flap section.
Heonatal death. ,Strcpiococcvs Jicmolvticus septicemia.

r>. Hospital Ho. 44529. Primipara at term, flat rachitic pelvis. Intrapartum
sepsis. Porro section. Autopsv*; localized peritonitis. Living baby.

G. Hospital Ho. 47503. Primijiarn at term, flat pelvi.s, two flap .section for non-
engagement at end of thirty-six hours of ruptured membranes and eight hours of
labor. Died of pneumonia. Living baby.

The 11 fet.al death.s include G in mothers with ablatio (fetus already dead when
section w.as done)

; 2 in mothers with placenta previa where fetal heart'was lost be-



878 'AaiERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY

lore Olveration
;
1 in a mother wlio died of the Utreptococcvs liemolyticus seiwis; 1

in a mother where a high forcejis was attempted at home and later a Latzho section

done in the interests of the mothei-, and one neonatal death from unknown causes

(Table III).

Retained placenta occurred IS times. All but three were removed manually within

two hours after delivery because of continued bleeding. In three cases without

bleeding the manual removal was done at the end of twenty-four to thirty hours be-

cause of a rise in maternal temperature.

Postpartum hemorrhage estimated at more than .500 c.c. followed the delivery of

the placenta in 30 cases, which are grouped as in Table IV.

Included under the heading of toxemia of pregnancj' (clas.sifieation of Dr. Stander),

are patients with symptoms of headache, dizziness, spots before tlie eye.s, edema, as

well as those symptom-free whose systolic blood pressure was above 140, or where

albumin was present in the urine.

These cases are followed weekly in a special clinic where blood chemistry, kidney

function tests, and eyeground examinations are made. They are seen postpartum

by^ the same clinic personnel at the end of six weeks, one year, and two yeais, as to

their ultimate outcome.

There were 42 cases of toxemia in the 1,000 ward cases. Because of lack of proper

study the private cases are not included (Table V). More than 50 per cent of the

cases fall into the so-called unclassified group which includes the low reserve kidney

of Stander.

JIATBRNAL MORBIDITY

The standard of morbidity used in this group was a temperature of 100.4° F.

(rectal temperature) on two occasions after the first day postpartum. There was a

gross morbidity of 7.5 per cent. Among these there was a rise of temperature as

a result of nonobstetric causes in 52 cases as follows: (a) upper respiratory infection,

30; (b) pyelitis, 14; (c) cholecystitis, 4; (d) acute thyroiditis, 1*; (e) toxic

erythema, 3. This makes a net morbidity of 6.1 per cent.

aiATERNAL MORTALITY

In this series of 3,060 cases there were 11 maternal deaths, a frequency of 0.3

per cent.

a. Hospital No. 37452. Primigravida who had a midforceps operation for fetal

distress after four and one-half hours of full dilatation. In the extraction a left

cen’ical laceration was sustained which was recognized and immediately repaired.

Cervix and vagina were packed and a glucose infusion given. Bleeding recurred and

she died five and one-half hours after delivery after a further attempt to repair the

upper end of the cervical laceration and a transfusion.

b. Hospital No. 35052. Primipara at term; central placenta previa; generall.v

contracted pehds. Classical section. Died on sixth postoperative day of sudden

cardiac collapse. Stillbirth.

c. Hospital No. 40100. Primipara at term; central placenta previa. Classical

section. Died on tenth postoperative day of peritonitis. Living baby.

d. Hospital No. 42845. Primipara at term; funnel pelvis, frank breech. Classical

section. Died on sixth postoperative day from paralytic ileus (probably peritonitis).

Living baby.

e. Hospital No. 43415. Primipara at term, contracted pelvis, nonengagement at

end of twenty-four hours with membranes ruptured eight hours. Two flap section.

Neonatal death. Strcplococcu.i liemolyticus Bcpticemia.

f. Hospital No. 44520. Primipara at term, flat rachitic pelvis. Intrapartum sepsis.

Porro section. Autopsy: localized peritonitis. Living baby.
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g. Hospital No. 47503. Priniipara at term, flat pelvis, two flap section for non-

cngagcmcnt at end of thirty-six hour.s of ruptured membranes and eight liours of

labor. Died of pneumonia. Living baby.

h. Hospital No. 38209. Primigravida Avho had a midforceps operation done for

ineffectual ])ains. Patient developed circulatory collapse and anuria and died in

uremia.

i. Hospital No. 305S2. Primigravida, normal spontaneous delivery, suddenly

developed pulmonary edema thirty minutes prior to delivery and died shortly after.

j. Hospital No. 47100. Primigravida, normal spontaneous deliverj', intrapartum

influenza. Died of B. influm::a sepsis.

k. Hospital No. 50.532. Gravida iii, eclamptic, spontaneous delivery after Strogon-

oiV treatment. Died twenty-one hours after onset of first convulsion.

INFANT ilORTALlTY

In this series there were 135 infant deaths, a mortality rate of 4.4 per cent, 32

were macerated fetuses and S were congenital anomalies, leaving a corrected mortality

of 3.1 per cent. Of these, 51 were premature infants (i.e., less than three pounds),

leaving a full-term corrected infant mortality of 1.4 per cent.

COMMENT

We liuvc presented an analysis of a series of 3,000 cases treated conservatively;

where the indications for operatirc intervention were carefully weighed. The only

prophylactic form of obstetric procedure that was employed was the careful ante-

Iiartum treatment accorded every patient and the closer watching and observation

accorded to tlie particular patient showing abnormalities.

Tlic use of the midforceps, as well as version and cesarean section for absolute

indications only, resulted in an operative incidence of 23.9 per cent, a net maternal

morljidity of (5.1 per (!ont, a maternal mortality of 0.3 per cent, and a corrected in-

fant mortality of 3.1 per cent.

I wLsh to cxprr;.«s my sincere Ibank.s to Dr. Meyer Kosen.solm, Attendinpr Obstetri-
clim at The Bronx Hospital, for his helpful sug-KC.stlon.s ami valuable criticisms In the
prcpanition of tiiis paper.
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In August, 1934. Kiistuer reported that he had been able to increase the flow in

lactating women by giving them antithyroid .*Jul>stanco in the form of thvroxin.
He based this therajiy on his observation that a decrease in tlio amount of milk fol-

lowed the administration of thyroid preparations. .Schumacher tried to verify these
results but failed. He did noi observe any increase in the flow of milk after the
\tse of antithyroid preimrutions. This tmthor believes th:it the best w.ay to obtain
tin inere:\sed secretion of milk .still is complete emptying of the breast by the act
of nur.sitig or vritii the aid of a ssiction ]iump. However, he hopes that good re.sult.s

will so«n lie ebtaiiHsl with the use of the bictation honnone of the liypnphv.ois.

•T. P. Gnr.r.s'Hti.t..



INTERSTITIAL PREGNANCY^

Case With Early Rupture, Treated by Vaginal Operation

T. K. Reeves, M.D., P.A.C.S., Pittsburgh, Pa.

(From the Department of Gynecology, Fittsburgh Hospital)

'T^HE interstitial portion of the uterine tubevis the least common of all locations

^ for the lodgment of tubal pregnancies. Based on the 'figures of Rosenthal and

of Wynne, it appears to occur in no more than 1 or 2 per cent of all ectopic gestations.

The diagnosis of ectopic gestation at this site is almost impossible to make before

rupttire. Even after rupture it is seldom tliat it can be more than suspected of be-

ing in the uterine portion of the tube until exposed by operation.

The following case report is presented because of the comparative infrequency of

the condition, the unusually early rupture in this instance, and the nature of the

operation selected as being especially adapted to this type of case.

Mrs. M. C., a white woman, aged twenty-six years, married ten years, had three

children, aged nine years, two and a half years, and eleven months, respectively.

Each labor was spontaneous and the puerperia were imcomplicated.

Her last menstrual period began July 28, 1935 and ended Aug. 2, 1935, being

normal in every respect. On Sept. 26, 1935, or seven weeks after her last period

ended, the patient felt uncomfortable in her lower abdomen. Later, while working

in her garden, she was suddenly seized with violent pain in the lower abdomen, be-

came dizzy, and fainted. She recovered consciousness in not over five minutes

and was able to crawd into the house but could not rise to her feet. After resting

on the floor of her bathroom, she w'as able to rise and attempted ineffectually to

defecate. She fainted again in the bathroom and was unconscious for approximately

one hour. Finally, she was able to get to her bedroom and onto the bed, where her

husband found her about two and one-half hours after the first attack. She was

conscious at this time and refused to have a physician. There was no vaginal bleed-

ing. At 9:00 p.si. she became unconscious again and a doctor was summoned who

sent her to the hospital. The patient wms admitted to the Pittsburgh Hospital

at 10:00 p.sr., semiconscious but in severe shock, with clammy skin and so weak a

pulse that the rate could not be definitely determined. Her blood pressure was un-

readable. The blood count disclosed 30 per cent hemoglobin and 1,900,000 red cells.

The abdomen was distended and rigid and the vaginal examination was negative until

the cervix was reached. This was lacerated, somewhat softened, and displaced

anteriorly; slight movement of the cervix caused pain to the patient. The posterior

fornix of the vagina was convex and bulging tensely. Uterus and adnexa could

not be outlined. The diagnosis was ruptured ectopic gestation wnth severe hemor-

rhage.

The patient had been treated for shock by the usual methods and a 10 per cent

acacia solution (500 c.c.) had been administered intravenou.sly. The blood pressure

still could not be recorded; 500 c.c. of whole blood were then given by the Sorcsi

direct method followed by 1,000 c.c. of 10 per cent dextrose solution. Repeated

attempts to read the blood pressure were made but no pulsation could be heard.

•Bead before the Pittsburgh Obstetrical and Gynecological Society, April 6, 1936.
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The patient's condition was so desperate that it was decided to attempt to

clamp the bleeding vessels through the pelvic culdesac.

The patient was given nitrous oxide anesthesia, placed in a marked Trendelenburg

position, the vagina prepared with iodine and a transverse incision approximately

2 cm. in length was made over the bulging area posterior to the cervix. Wlien the

peritoneum was opened, dark red blood and clots literally spurted out. The total

amount was not determined. The index finger was introduced through the incision

and the left adnexa was palpated. The tube and ovary on tliis side were normal

in size and mobility. The right adnexa were next felt and also found to be normal

but the right cornu of the uterus presented an opening into which the index finger

could be introduced. It was now obvious that this was a ruptured interstitial preg-

nancy.

The uterus was displaced posteriorly and grasped vrith a tenaculum, the incision

enlarged, and the uterus was draum down and out through the vagina. The right

cornu, approximately 1 cm. from the entrance of the tube, showed a horizontal

tear about 2 cm. in length, the edges being very ragged, purple in color, and bleeding
moderately. In the myometrium there were several grayish white areas which were
removed for examination; fetal elements .as such wore not seen. The wound was
quickly sutured, the uterus replaced, and three cigarette drains placed in the
culdesac.

The time of anesthetic w.as twenty minutes and the time of operation twelve
minutes.

During and following tlm operation, the patient was given COO c.c. of -.vliolc

bloo'.l and l,r>00 c.c. of phy.'-iologic saline solution.
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One-lialf Iiour after operation the blood pressure was 50, systolic, but the diastolic

could not be determined. The pressure gradually rose until six hours later when it

was 92/68, while the hemoglobin had become 50 per cent and the red blood cells had

increased to 3,510,000.

The patient suffered a delirium on her second day and pulled out the drains. Sub-

sequently she developed a pelvic abscess which nece.ssitated reopening of the inci.sion

in the culdesac for drainage. She was discharged in good condition after sixty-one

days in >the hospital.

119 South Highland Avenue

EPITHELIOMA OP THE CLITORIS

Sonya Arina Monen, M.D., Brooklyn, N. Y.

(From the Gynecologic Service of the Kings County Hospital)

PEIMAEY carcinoma of the clitoris occurs very infrequently, but involvement

of the clitoris in malignancy of the vulva is not unusual. It forms about 16

per cent of vulval cancers. From a study of reported cases, it appears that an average

of 11.7 per cent of operative cases are free from recurrence for five years. Taussig’s

results after radical operation are the most encouraging.

M. G., sixty-three years of age, was admitted to tlie Kings County Hospital, on

Oct. 29, 1932, with the following complaints:

1.

Tumor mass protruding from the upper margin of the labia, painful and

bleeding, after excessive activity.

2.

Pruritus vulvae of long duration.

3.

Progressive loss of weight and weakness.

4.

Burning, frequent urination.

Tlie previous liistory is essentially negative, except for pallor and palpitations.

Slie had never borne any children.

For several years, tlie patient has had pruritus vulvae. In spite of all therapy, this

has continued, with periods of exacerbation, and remission. About one year ago,

she noticed a small nodule in the region of the clitoris. The family physician stated

that the growth was then not malignant, and did not require removal. With an

aggravation of the pruritus, and consequent scratching, the mass became swollen and

painful. About six months preiuous to admission, she observed an increase in size,

and slight bleeding after excessive walking. Since then there was a gradual loss of

weight and weakness.

The patient was moderately obese, appeared chronically ill, pale and dyspneic

on exertion. The relevant findings were: Heart sounds of poor muscular quality,

normal rate and rhythm. Lungs normal throughout. No palpable masse.s, or

jioints of tenderness in the abdomen. Inguinal lymph glands not enlarged, soft,

discrete and freely movable on the underlying structures.

There was a “strawberry-like” ovoid pedunculated mass, deep red in color, in-

volving the clitori.s, about inches long by % inch wide, attached by a relatively

thin pedicle. The lower margin of the pedicle was close to the urethra but did

not involve it. Below this, involving almo.st the entire right labium minus, and the

middle one-third of the loft, there was a white, thick puckered hyperkeratotic are.'i

of leucoplakia. The vestibule was normal. The vaginal muco.sa appeared uninvolved,
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was senile and atrophic. The cervix wa.s senile, the uterus small and atrophic, being

smooth and .symmetrical in contour, in second degi'ce retrover.sion, and freely movable.

The fornicc.s were free from any induration or masses. No enlarged pelvic glands

were palpable, nor could any masses be felt higher in the pelvis.

In view of the fact that the patient had a poor myocardium, and that her general

condition did not safely pennit the operation of choice, i.c. dissection of the

superficial and deep lymph gland.s, followed by vulvectomy, it was considered suf-

ticient to perform only a complete vulvectomy, llather than to have a postoperative

mortality, it appeared more rational to risk the treatment of any gland metastasis

by deep x-ray therapy. On Nov. 2R, 19:i2, under spinal anesthesia, an extensive

complete vulvectomy was performed, removing all the tissuc.s, down to the periosteum.

Further exploration of the inguinal regions did not reveal any abnormal lymph

glands.

The postoperative rctiction was very poor, the temperature remaining elevated to

l():r, because of infection of the wound (although drains were inserted at the opera-

tion, and there was sufiicient drainage). The wound gradually healed, granulating in

from below, the gener.al condition of the patient was improved, and .she was dis-

charged with emphatic instructions to return for x-ray therapy in one month.

The jiatient did not return to the ho.spital until three months later. Examimition

at this time showed that the site of the operation was completely healed,

there being no evidence of any local recurrence. In the left groin, just above

Pouj)art 's ligament, there was a metastatic nodule, about inch in diiimeter, hard,

not tender, and fixed to the underl3dng tissues. No other nodule.s were felt.

Vaginally, the introitus was not stenosed; the urethr.al meatus appeared normal;

no ])elvic mas.scs were palpable. X-ray stud.v of the .spinal column showed com-

pression of the body of the first lumbar vertebra, suggestive of !i metastatic new-

growth. HI) S5 i)er cent, Il.H.C. 4,288,000, \V.13.C. 7,800, pol\-.s (54 per cent, Ij’raph

MO per cent, blood chemistry normal. X-raj- of the pelvis Apr. IM, 39MM, showed

nu'tastasis to the pubic bone.

Between April ]G and May 4, 39M.M, the patient received a course of ten deep
x-r.'iy ex])osures to the inguinal regions, pelvis, and abdomen. On INIay 10, she was
ilischargcd and instructed to report to the oiit-paticnt department everj- month.
Agjiin she failed to return for four months.

On Aug. 21, 39MM, she was admitted for the third time. The complaints were,
pain in the left groin, radiating down to the thigh, and also in the lower .spine,

e.spccially during change of posture and walking. There wa.s considerable enlarge-
ment and matting together of the glands in the left inguinal region, the masses being
firm and nodular. There was an area of fluctuation just above Pouparts ligament.
The general condition of the patient was fair.

The jiain grad)mlly increa.sed in scvcrit.v, and it became neces.sary to incise the
fluctuming area to relieve pressure. A small piece of grandulation tissue was
e.vci.vcd for diagnosis. The wound was infected, and drained a large amount of foul
purulent material. This gradually decreased in amount, and the .‘••kin appeared to
1 k‘ healing. 1'lie ]>aJien( was discharged on Oct. 10, 39.M.M, and referred to the out-
patient department for further care.

Siie was readtnitted on Nov. 1. 198:;. complaining of pain in the left groin
and leg. a .bVehtirging grajsing wound in the left inguinal region, tind marked weak-
ness. Bloi-i-l examination slmwed: Hb 70 }K*r cent. P.E.C. 8,040,000, tV.E.C. 88 200,
poly. TO |...r cent, lymph 21 {mr cent. Considerable loss of -weight, marked paflor
and a.thenia were pnvent. There were no additional signs or symptoms of
mctuMs.sis to otlurn organ.-'. In the left groin, there w.as a discharging large oj,en
wound alKc.'.t four in-he. !,mg by two inehes deep. Hurrounding this for some

there enn-iderable induration. There was a profuse foul stttelling,
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purulent discharge. The edges of the wound were undermined, and it appeared

excavated. On Nov. 11, 1933, there was a considerable hemorrhage from an

eroded vessel. On November 24 the bleeding recurred. The wound was packed.

Glucose was given intravenously and a transfusion was being arranged. The follow-

ing morning, she again had a profuse, uncontrollable hemorrhage. In spite of all

measures, she died November 25, one year after the original operation.

A NEW ALL METAL UMBILICAL CORD CLAMP''

Charles Edward Ziegler, M.D., A.M., P.A.C.S., Pittsburgh, Pa.

To DICKINSON belongs the credit of being the first to point the -way to

the only certain means of preventing umbilical infections, even though his

method of accomplishing it has not been adopted, namely, the complete removal of

the cord stump. I have long been convinced of it, and over a period of more than

fifteen years, I have been experimenting with numerous devices with the hope of

duplicating Dickinson’s results by nonsurgical measures. I believe that I have

now accomplished it with the use of a new all-metal clamp which I have designed

for the purpose. My first clamp, which has been quite generally adopted during

the past twelve years, has given excellent results and has carried me a long way

toward my goal which has been attained with the use of the new clamp.

The mechanism and operation of the new clamp are well illustrated by Pig- 1-

The jaws are made of stainless steel, are an inch long and inch wide; the spring

is made of venadium-alloy steel and is chrome-plated. Tlie peculiar design of the

spring was found necessary to prevent fatigue of the metal, by distributing the

tension placed upon it, and thereby preserve the resiliency and strength of the

.spring. The clamp is compact and is small, being less than 1% inch in diameter

in either direction.

•Presented at a Meeting: of tlie Pittsburgh Obstetrical and Gynecological Society,

April 13, 193C.
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On the compression surfaces of the clamp ja-ws are three rows of fine, sharp

teeth wliich cut through the amnion, facilitating thereby the escape of moisture

from the cord stump under pressure.

The clamp should be applied close to the skin margin. In applying it marked

traction should be made on the cord in order to grasp the vessels as far down as

possible and to include all of the amnion and jelly of Wharton, both of which

end at the skin cuff, as you have seen on the screen in the microscopic section of

the umbilicus of a newborn infant.

When the clamp has been applied, the retractor forceps should be removed and

the stump cut close to the clamp jaws. A piece of gauze should be placed between

Fig. 2.

the clamp and the abdomen to absorb moisture squeezed from the stump. A binder
siiould not be used. Instead, a piece of gauze bandage should be tied to one arm
of tile clamp spring, passed around the baby and attached to the opposite arm to
prevent traction upon the stump in handling the baby. Free exposure to the air
hastens dehydration of the stump tissues.

In its operation the clamp rapidly produces complete dehydration of all the
stump tissues within its grasp. The more powerful the spring, the sooner is the
dehydrating process completed. Under the powerful and relentless pressure exerted
upon the clamp jaws, the cord stump is compressed into a thin ribbon within a
few minutes and in less than eight hours is reduced to a small, translucent, parch-
ment-like film from which every trace of moisture has been removed. The wails of
the blood vessels are so thoroughly fused that not a trace of them can be identified
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in the film, under a magnifying glass. Secondary hemorrhage is thus impossible

with this treatment of the stump and need not be further considered.

The clamp should be removed as soon as dehydration is complete, at any time

between eight and twelve hours after birth, and the film trimmed as shown in

Pig. 2 (B). Soon thereafter the skin margin of the umbilical ring begins to roll

in as the result of the retraction and involution of the umbilical arteries. In

forty-eight hours the new umbilicus is already well formed (Pig. 2, C).

All that is left of the cord stump after the film is trimmed is a small, adherent

remnant of dried, pressure-necrosed cord tissue which aseptically and hermetically

seals both the umbilical vessels and the umbilical ring. This necrosed tissue rapidly

crumbles and separates as healing beneath it is completed; in less than a week there

is nothing left of it. At no time after the clamp is removed is there an open

wound and at no time is there any discharge or even moisture from the umbilicus.

There is no visible scar such as follows healing of the granulating wound left when

the stump is allowed to slough off. All that can be seen at the bottom of the

umbilicus a week after birth are small punctate areas, the sites of the obliterated

umbilical vessels.

Little further attention is needed after removal of the clamp. Binder and

dressings are omitted. It is only necessary to keep the navel dry until healing

is complete.

The drawings of the umbilicus from A to E (Pig. 2) were reproduced from

photographs taken of the same baby at intervals of twelve hours, A and B; two and

one-half days, C; four and one-half days, D; and E, eight and one-half days after

birth, respectively. Drawing F is "Catteau’s Scheme of the Adult Umbilicus”

reproduced from Cullen’s ''The Umbilicus and Its Diseases” (p. 35), original

drawing by Broedel.

Compare F with E taken just before the baby left the hospital.

Medical Arts Building

Carvalho Azevedo, Fransisco de: The Problem of Voluntary Conception, Ann.

Brasileiros de gynec. (Rio de .Janeiro) 1: 255, 3SG, and 474, 1.030.

In an article of SO pages the author reviews exhaustively the work of Ogino and

Knaus and the theory of the “safe period” as a means of contraception. He fol-

lows the dictates of Ogino in his recommendations to patients and publishes a con-

venient table to elucidate the periods of conception in women with all tj’pos of

menstrual cycles from 21 to 45 days. He report.^ results of liis use of Ogino ’s method

in 50 patients who were personally directed by him over a period of three and a

half years; he reproduces graphically the cycles of 19 of the 50 patients which had

been followed for more than one year, and adds one other graph of a patient followed

S months in whom the method failed.

A study of the graphs and a comparison of them with the author’s table shows

discrepancies between the reckoned periods of conception and the recommended

periods of continence in 10, or SO per cent, of the cases fully reported; the reason

for these discrepancies is not clear. Despite this the author reports only two failures

:

one, the case mentioned above, whose cycles had been charted for only five months

previously, and a second, in whom the method was employed after only two periods

following an abortion.

To the reader who is interested in the theories of Ogino and Knaus this article

offers a scholarly resume of the literature; whereas to one interested in the clinical

reporting of clinical results obtained, the article leaves a decided feeling of uncer-

tainty as to the reliability of the "safe period.”

Thomas R. Goethals.
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A BEIEP EPITOME OP GYNECOLOGIC ENDOCRINOLOGY AND
ORGANOTHERAPY

Emil Novak, M.D., Baltimore, Md.

There is much reason to believe that the general tone of gynecologic

organotherapy has been very definitely raised within the past few
years as a rather direct result of the gradual permeation of knowledge

concerning, at least, the elements of female endocrinologj’’, I have

repeatedly urged that the way to teach organotherapy is to teach endo-

crinology. The salient points of the hormonologj’^ of reproduction, if

presented to the average medical man in crystaUized form, can be

absorbed within a few moments. I do not mean that such tabloid teach-

ing is the ideal method, but it will at least convince one that the subject

is not quite so hopeless a muddle as some believe, and wiU enable one to

evaluate the endless array of methods and commercial products directed

toward the treatment of functional gjniecologic disease.

It would probably be safe to assume that most of the readers of this

Journal have a working loiowledge of the physiology of the female
reproductive cycle, but, at the risk of triteness, a few cardinal points
may be re-stressed. Just after menstruation a considerable group of
follicles begins to mature, though as a rule only one during each cjmle
is destined to reach full maturation and to ovulate, usually at or near
the middle of the intermeiistrual period. These growing follicles pro-
duce increasing amounts of the follicle hormone, also called by many
other names (estrin, estrone, follieulin, female sex hormone, theelin,
etc.). This substance is demonstrable in both the blood and the urine
by various tests. It occurs in many different forms, of marked degrees of
potency, and is found, not only in the follicle, but also in many other
body tissues and fluids (placenta, amniotic fluid, urine of pregnancy,
etc.).

kloreover, substances of estrogenic t;sTie are found in many foi'ms of
plants and even minerals, so that this principle cannot be considered a
specific hormone of the follicle. Nor docs it represent just one substance,
but a whole group of substances, and, in the present state of our Imowl-
edge, it is better to .s]ioak of the estrogenic substances rather than of the
estrogenic hormone. This is particularly true since certain chemicals
whicli are not Imrmones, such a.s .some of the sterol group, are known to be
estrogenic also. In spite of recent work purporting to identify one foivn
of estrin as characteristic of the follicle itself, we cannot yet be sure on
this point, or on many others concerning the life history of the estroo-enic
principle.

* °

887
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After the rupture of the follicle and the formation of the corpus

luteum, the latter carries on the further production of estrin, so that this

principle is present throughout the cycle. As might he expected, how-

ever, its amount in the blood drops quite abruptly with retrogression of

the corpus luteum, which begins shortly before the onset of the succeed-

ing period.

In addition to estrin, however, the corpus luteum produces a second

and more characteristic hormone, progesterone, and this, so far as we
know, is produced by no other tissue. It is probably not so sharply

distinct from estrin as we formerly believed, for recent studies have

shown a very close chemical kinship bet-ween the two. It seems not un-

likely that progesterone is to be looked upon as only a modified estrin,

just as the lutein cell is only a modified granulosal cell.

What are the effects produced by these two hormones ? So far as the

genital mucous membranes are concerned, and particularly the endo-

metrium, estrin may be looked upon as a growth hormone possessing a

remarkably specific effect upon the genital mucosa. It is responsible for

the steadily increasing growth and hyperemia ivhich characterize the

endometrium from the end of one period to the beginning of the next.

Progesterone, on the other hand, brings about the secretory and other

changes which characterize the endometrium with the approach of the

next menstrual period, changes which are apparently essential for the

nidation of the egg if it happens to have been fertilized.

To bring these substances into the picture of chemical organotherapy,

estrin is the principle which the clinician utilizes when he administers

such commercial products as progjuion, progjmon B, theelin, or armiotin,

in aU their various forms. Another estrogenic substance, emmenin, pre-

pared from the placenta by the method of Collip, has apparently been

much less extensively used than those just mentioned. Progesterone, on

the other hand, is the active principle of such commercial products as

proluton, eor-lutin, lipo-lutin, etc.

Important as ovarian hormone function is in the menstrual cycle, it

is not as fundamental as is that of the anterior lobe of the hj’pophysis,

which dominates and makes possible ovarian function, as it does that of

the thyroid and the adrenal cortex. Tivo sex hormones are produced by

the anterior lobe. One of these, the follicle-ripening principle, is re-

sponsible for the maturation of ovarian follicles and thereby the pro-

duction of estrin. Tlie second, the luteinizing principle, is responsible

for the conversion of granulosal and even thecal cells into lutein cells,

and thereby the production of progesterone. Evidence is accumulating

that these tivo pituitary sex principles are really separate hormones. It

has not been possible to isolate them, although one or two commercial

preparations purporting to contain them in at least impure form have

been available for experimental clinical use (antuitrin of Parke, Davis &
Co., gjmantrin of Searle & Co., prephysin of Chappel).

Finally, there is a third pair of sex principles, obtainable from the

urine of pregnant women, even in early stages. Indeed, it is upon their

presence in the urine that -we depend in the Aschheim-Zondek pregnancy

test and its various modifications. Together these substances represent

the composite called '‘prolan,” consi.sting of tivo separate principles

which on the ovartes of animals produce either follicle-i’ipening or

luteinizing effects analogous to those produced b}’’ the pituitary sox

hormones themselves. The evidence noAv seems quite clear that while

these prolan principles of pregnancy urine are very “anterior pitiiitaiy-
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like” in most respects, they differ in certain important points, and that

they are not identical with the pituitary sex hormones themselves. They-

are therefore commonly spoken of as the anterior pituitary-like gonado-

tropic principles of pregnancy urine, or as the prolan substances. The

follicle-ripening prolan principle is often spoken of as prolan A, the

luteinizing, as prolan B. The latter at least is noAV quite generally con-

sidered to be not of pituitary, but of trophoblastic, origin.

It has not been possible to prepare these substances in separate form,

but commercial preparations containing both, with apparently a pre-

dominance of the luteinizing principle, have been available for some

years, and have achieved wide clinical application. The most generally

used are antuitrin-S (Parke, Davis & Co.), follutein (Squibb & Co.), and

antophysin (Winthrop Co.).

To summarize, therefore, the clinician anxious to practice organo-

therapy intelligently must Imow the role and significance of the two
ovarian hormones, the two pituitary sex hormones, and the two anterior

pituitaiy-like gonadotropic principles (prolan A and prolan B) of preg-

nancy urine.

Fiirthermore, he should know enough about the commercial prepara-

tions which he employs to be familiar %vith their hormone content, and
he should select preparations made by manufacturers in whom he has

confidence.

The other great essential for intelligent organotherapy is to know
something of the nature of the endocrine disturbance involved in the

functional disorders which he is so frequently called upon to treat, so

that he may loiow what he is trying to accomplish with his treatment.

Along many lines our Imowledge is still meager and incomplete, but
enough has been learned to enable the practitioner to distinguish the

rational from the unsound in his attempts at treatment. It would
scarcely be possible, vdthin the limits of such a short review as this, to

discuss aU the endocrine factors which may be involved in the various
functional gynecologic disorders which are so frequently encountered
by the gynecologist, but it would seem that even a very brief epitome
might be of sendee in differentiating the wheat from the chaff so far as
organotherapy is concerned.

In the foUoAving discussion, references and citations from the litera-

ture are purposely omitted almost entirely, chiefly for the sake of
brevity. This paper, in other words, is not a review of the vast literature
on the .subject, but represents simply what the author considers a sort of
minimum working basis for the clinician who would like to treat his
eases of functional gjmecologic disease intelligently. For a fuller discus-
sion of this and other aspects of endocrinology and organotherapy, as
weU as for a good working bibliography, the reader will find most itseful
the recently published volume on Glandular Physiology and Therapy,
issued under the auspices of the Council on Bhannacy and Chemistry of
the American Medical Association.

Amenorrhea .—It need scarcely be emphasized that the primarj^ cause
of many cases of amenorrhea, either primary or secondary, is not of
endocrine nature, and that organotherapy is therefore not indicated.
This applies particularly to such cases as constitutional debility, serious
sy.stcmic diseases (anemia, tuberculosis, etc.), dietetic deficiencies etc
When an endocrinopathy is the responsible factor, it most frequently
involves (1) the anterior hypophysis and parahypophyseal areas of the
midbrain, (2) the thyroid, and (3) the gonads. To say that we can
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always differentiate these with precision would be incorrect, and yet it is

possible to do so with reasonable certainty in many cases. While blood

and urine hormone studies are often of help, the chief reliance must be

placed- upon careful clinical studj’-, coupled with a familiarity with the

characteristic features of each type. For example, the first of the three

groups enumerated above is represented by the adipogenital dystrophy

(Frohlich sjuidrome) eases so commonly observed. In these the

amenoiThea and other sex symptoms are due to deficiency of the

pituitary sex hormones, while the characteristic obesity is now accepted

as due to associated involvement of the hypothalamic and other centers

in the vicinity of the anterior lobe.

In the treatment of cases of this type it would be rational to employ
preparations of the pituitary sex hormones themselves, but, as stated

above, the experience with the few preparations as yet available has not

been sufficiently extensive or impressive to justify the statement that

they are of much value. The oral administration of pituitary substances

of one sort or another is believed by the best authorities to have little or

no value, while the emploj'^ment of the anterior pituitary-like gonado-

tropic principle of pregnancy urine lias likewise proved unsuccessful,

since the action of tliese substances upon the human ovary does not seem

at all comparable to their effect upon the ovaries of certain laboratory

animals.

Since the gonadal hypofunction in such cases is purely seeondaiy to

the pituitary disorder, the use of ovarian hormones is obviously purely

substitutional. By giving large amounts of estrogenic substances (thee-

lin, amniotin, or progynon B), for example 10,000 to 20,000 interna-

tional units daily or every other day for from 6 to 10 doses, bleeding may
in some cases occur, usually quite a number of days after the last in-

jection. This, however, is not always the case by any means, and even

when it does occur, the bleeding must be interpreted as due to retrogres-

sive changes in an endometrium which has been artificially built up by
the endocrine treatment.

Moreover, it must be remembered that such treatment leaves the

ovaries untouched, that ovulation is not stimulated, and that, since there

is no impetus to the ovarian mechanism, there is no reason to expect a

regular recurrence of the bleeding, as in normal menstruation. For such

reasons as this, and others which might be mentioned, ovarian therapy

has been a disappointment in the treatment of amenorrhea, though, even

if the physician is familiar with its limitations, its employment in cer-

tain cases is justifiable, as Avhere the psychic effect upon the patient of

producing even a spurious form of “menstruation” is an important de-

sideratum. In this connection, the physician can often fulfill a most im-

portant function by explaining the innocuousness of amenorrhea in it-

self, for there is no subject upon which wrong ideas are more prevalent

than this.

In the gi’eat majority of cases of endocrinopathic amenorrhea, even if

there is no obvious manifestation of thyroid deficiency, such as a low

metabolic rate, the administration of thyroid sub.stance, usually in the

form of the dried extract, is advisable. Just what the mechanism of its

effect may be no one seems to Imow, but it is much more likely to be

beneficial than any other form of organotherapy. Where definite

thyroid deficiency is ertdent, the rationale is much more clcai’, but even

without this, a dosage of, in the average case, 1 to gr. of the dried
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extract is not infrequently of much value. In the strikingly hypo-

thyroid cases, the necessary dosage may he considerably larger.

What has been said with reference to the hypopituitary and thyroid

cases applies also to the so-called primaiy hypogonadal cases. In some

of these it would seem that the ovaries are really primarily at fault, as

where the urine shows an abundance of pituitaiy sex hormones and an

absence of estrin. In many, however, there is much less certainty on this

point, and I believe that in not a few of these the ovaries would respond

to the pituitary sex stimulation if the latter were forthcoming. The

organotherapy of these cases does not differ materially from what has

been detailed above, and the results are equally unimpressive.

In all types, the importance of such measures as exercise, general

hygiene, and a properly balanced diet, should be impressed upon the

patient. In a few eases, where the amenorrhea and the frequently asso-

ciated obesity or sterility are extremely important problems, and where
all other therapy has been unsuccessful, it seems permissible to resort

to the tentative and very careful use of light radiation of the hypophysis

or ovaries, or both. The procedure is manifestly semi-empiric, especially

since there is no selective action of the rays upon any one group of cells.

It is certainly not a plan of treatment which should be used frequently

or without eircumspection, though in our oivn experience we have noted
no harmful results and have had good results in some cases.

Sterility .—Certainly a not inconsiderable group of cases of sterility

are explainable on an endocrine basis, but unfortunately we know very
little in most instances as to the endocrine factors involved. In some
the sterility is associated with amenorrhea, so that the explanation and
the treatment are identical with what has been said concerning the latter.

Where there is definite evidence of hypothyroidism, thyroid therapy is

clearly indicated. This is the most favorable group, so that the clinician

is usually rather grateful when he receives a report that the basal
metabolic rate is far below normal.

Another type of endocrinopathic sterility is repi-esented bj^ those patients
in whom ovulation does not occur, even tliough menstruation is quite or
nearly normal. These “ anovulatoiy ” cycles occur most frequently in
very young women and those approaching middle life, though they may
occur at any age. Their age incidence, in other words, is identical with
that of the so-called functional bleeding, which liltewise is associated
with absence of ovulation and therefore sterility. Can anything be done
to correct tliese? Unfortunately Ave do not Icnow what endocrine factors
are essential for oAoilation, though the available evidence indicates that a
certain quantitative balance beUveen the two pituitary sex hormones
determines the occurrence of the plienomenon. Since this balance differs
in different species, and perhaps in different indiAuduals of the same
species, the problem of producing ovulation in the human being with our
available Imowledge and methods seems rather hopeless for the present.
To rupture the follicles by bimanual pressure, as has been suggested by
some, Avould not be altogether without hazard, and Avould probably not
be successful, as it is doubtful whether, in the absence of the proper
endocrine setting, the ovum Avould be capable of fertilization or whether
follicle rupture would be followed by luteinization and corpus luteum
formation. For the present the best plan, admittedly inadequate seems
to be to do everything possible to correct the constitutional and endocrine
status of the patient, to give small doses of the inevitable thyroid and
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perhaps to administer the anterior pituitary-iike hormones of pregnancy

urine during the usual ovulation span, inasmuch as in animals at least

these substances are capable of inducing ovulation.

In spite of the uncertainty as to the method of its action, thyroid

therapy is quite generaUj’- believed to be much more frequently success-

ful in the treatment of endocrine sterility than any other substance. It

seems very likely, though there is no proof on this point, that its in-

fluence is exerted on the quality of the germ plasm. The doctrine of

“defective germ plasm” as a cause either of sterility or habitual abor-

tion is now accepted by the best and tlie most conservative embryologists,

and it seems lilcely that this is the factor which may be influenced by
thyroid treatment. The recent interest in the use of vitamin prepara-

tions, such as the germ-oil products, is evidently based on a supposed

effect on similar lines, though, as a recent report of the Council of

Pharmacy and Chemistry indicates, there is no reliable evidence on this

point as yet.

Finally, in the consideration of endocrinopathic sterility, it should be

emphasized that a search for endocrine factors in the husband is just as

important as in the ease of the wife.

Prwiary Dysmenorrhea.—There is no gynecologic disorder which calls

for more thoroughness and individualization in its study than ' does

primary dysmenorrhea. j\Iany factors may enter into its causation, and

treatment must therefore vary according to these factors. There is no

doubt that some patients are improved by such general measures as exer-

cise, improvement in general hygiene, proper diet, or hematinies when
the blood examination indicates their use. It is just as certain that many
cases are of psychogenic origin, and that they can be cured by psycho-

therapy, reassurance, and simple educational talks to the patient. Grant-

ing all this, however, there remains a rather large residuum of patients

in whom none of these factors are demonstrable, and who seem in-

tractable to any treatment, obtaining palliation only through the use of

strong analgesics.

In some of these there is much reason to believe that the underlying

cause is of endocrine nature, and that it consists of a qualitative im-

balance between estrin and progestine. The studies of Eeynolds and

others have demonstrated that in general the foivner is responsible for

the normal, rhjflhmic activity of the uterine musculature, while proges-

tine is- the normal inliibitant of this contractility. Incidentally, a similar

inhibiting effect is exerted by the luteinizmg or prolan B principle of

pregnancy urine. It is on this basis that both progesterone and the

prolan B principle have attained considerable vogue, following the sug-

gestion originally made by Novak and Keynolds. Wlien used indis-

criminately or exclusively, the results are quite sure to be poor. When
employed onlj^ with due regard to the elimination of other nonendocrine

factors, much improvement will be noted in a considerable proportion of

cases.

The usual plan for utilizing these preparations is to give daily intra-

muscular injections of 1 rat unit of progesteiune or from 100 to 200

units of one of the pregnancy urine preparations daily, beginning

usually three or four days before the menstimal period, and contiiming

until the flow is well established, when in the typical case the pain itself

ceases spontaneous!}'. The two preparations may be alternated or in

very severe cases be used in conjunction with each other.
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It should be added, and it is indicative of our organotherapeutic

floundering in this fleld, that an exactly opposite plan has been advocated

by some, estrogenic principles being used instead of those mentioned

above. The biologic basis for this plan seems veiy unconvincing, and the

results even more unimpressive than with the one I have detailed.

HaUhial Abortion.—While the corpus luteum_ is apparently not so

indispensable to the continuance of pregnancy in its early human stages,

as it is in the case of such animals as the rabbit, there woifld seem to be no

question that it is of considerable importance in these early stages, as it

is in the preparation of the endometrium for nidation. In such a dis-

tressing condition as habitual abortion, intractable as it so often is to all

other measures, it is not surprising, or irrational, that corpus luteum

preparations have in the past few years gained wide popularity. Here
again thorough study of the patient is necessary to rule out other pos-

sible factors, endocrine or anatomic. In most instances it is weU to ad-

minister small doses of thyroid, even with a normal basal rate.

The use of progesterone preparations may be begun just as soon as

the existence of pregnancy is definitely established. In most of the

cases of this type reported in the literature, the dosage employed has

been veiy small, much smaller than one would expect to suffice on the

basis of physiologic work in animals. This conservatism has no doubt
been in part due to the expeusiveness of the preparations, though more
recently thej’’ have become less costly. While the use of % rabbit unit

by intramuscular injection two or three times a week has seemed to be
of service in many eases, it would seem that larger doses might be more
effective, so that I have usually employed injections of 1 rat unit.

Functional Uterine Bleeding .—This veiy common menstrual disorder
is often a most troublesome one to treat, especially in the case of young
patients in whom preservation of the reproductive function is so im-
portant. When it affects women approaching middle life, the problem
is usually much simpler, for, once the diagnosis is made, radiotherapy
can be relied upon in practically all cases for permanent cure. In
young women, however, even small doses of radium should be used
as infrequently as possible and then Avith considerable caution, for
fear of producing permanent injury of ovarian function.

It is now well established that the ovarian dysfunction concerned in
this disorder consists of a failure of ovulation, Avith abnormal per-
sistence of estrin stimulation and absence of progesterone effect, inas-
much as corpora lutea are not formed. Tlie use of progesterone prep-
arations, therefore, is rational, and has achieved Avide popularity. Be-
fore progesterone Avas available for clinical use, the luteinizing prin-
ciple of pregnancy urine, in the form of antuitrin-S, follutein or similar
])roducts, had been utilized for this purpose, AAOth at least a fair meas-
ure of success.

When the progesterone preparations are employed, it seems best,
Avhen the bleeding is of menorrhagic type, to Avithhold them until the
bleeding has commenced, or CA’en for a fcAV days beyond this, if the
bleeding is not too severe. One rat unit may then be injected daily
for from 1 to 6 doses, depending on the degi’ce of response. In a con-
siderable proportion the bleeding may be held doA\m to almost normal
limits, in others it is only moderately lessened, AAdiile in some there AviU
be. little or no improA'cment.

Where the patient suffci-s from persistent metrorrhagic bleeding, the
organotherapy may be begun at once, also Avith daily "injections. The
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pregnancy nrine iireparations still seem to give better results in some
instances than progesterone, so that, if the latter fails, 200 rat units

of some such preparation as antuitrin-S or foUutein may he tried. Or,

the two preparations may ho either- alternated or used in combination.

Uncertain as this treatment is, no more effective organotherapy for

this dysfunction is as yet known. In the occasional functional bleedings

of definitely hypothyroid origin, thju’oid extract is vciy effective, but

these cases are the exceptions. In treating this disorder one is always

justified in hoping for an endocrine readjustment to correct the under-

lying dj^sfunction, Avliich is located in the pituitary. There is ample
justification therefore in doing the best we can with our imperfect

orgaiiotherapcutie armamentarium, so that the j’-outhful patient may
perhaps he tided over her stormy bleeding career until the hoped-for

readjustment takes place.

Vasomotor Menopausal Symptoms .—While there is certainly no una-

nimity on the point, the prevailing viewpoint is that the Avithdrawal of

estrin is the immediate factor in the irrecipitation of the characteristic

vasomotor symptoms of the climacteric. Furthermore there is a rather

general acceptance of the view that by far the most frequently effective

means of lessening the severity of such symptoms consists in the admin-

istration of one or other of the various estrogenic preparations, such as

theelin, amniotin, or progyiion B. It need not be emphasized that only

a minority of Avomen need any organotherapy at all, and that other

measures are often of great importance, such as the avoidance of stress

and Avorry, the improvement of general health and hygiene, the use of

simple neiwc sedatiAms, etc.

It should be remembered, too, that the symptoms are usually very

troublesome only in exacerbations, so that estrin therapy is not con-

tinuously indicated. When flushes and SAveats come thick and fast,

the injection of 1,000 international units, or CA^en less, of the above-

named substances every day or every other day, Avill often lie folloAA'cd

by marked amelioration, though usually not comiDlete relief of symptoms.

This seems to be true even AAdien cognizance is taken of the psychic

effect of the injections. When such improvement occurs, the injections

may be stopped, and perhaps small doses kept up by mouth. The oral

method of administration is undoubtedly of value, though something like

5 times the hypodermic dose is necessary to produce the same effect.

In the milder forms, hoAvever, it is likely to be less disagreeable than the

hypodermic method, from 1 to 3 tablets or capsules of one of the readily

available preparations being used, depending on the mildness or the

severil.y of the symptoms.
Gonorrheal Vulvovaginitis of Children.—The plan of treatment of

this troublesome disease AA'hich aa'OS suggested by LeAAUs in 1933, appears

to have established itself as of genuine Amine. By building up the

epithelial lining of the Amgina by means of estrogenic substances, the

duration of the infection is Amry definitely shortened. The vaginal

mucosa of the immature child is very susceptible to the proliferative

effects of estrogenic substances, so that it can be built up to a close

simulation of the postpubertal Amgina, AAdiieh is notoriously resistant to

the invasion of the gonococcus. When this method Avas first suggested,

a number of misgivings Avere expressed as to possible harmfiil effects.

Among these AA'cre the effects upon the breasts and the possibility or

liringing on uterine bleeding. It is true that SAAmlling of the breasts is

occasionally noted, but it is transient, and disappears after cessation
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of treatment. Bleeding is practically never evoked, and would like-

wise not be of serious significance.

The chief objection urged against the plan, however, was that it

might, by evoking pelvic hyperemia, predispose to ascent of the gonor-

rheal infection into the internal genitalia. If one may judge from the

literature, however, this objection is theoretical rather than real, so that

the method seems to have been accepted as not only justifiable but of

real value. Not a great many reports have as yet appeared in the litera-

ture, so that its final evaluation still remains for future experience to

decide.
_

^

The dosage originally recommended by Lewis is 50 rat units hypo-

dermically each day, this corresponding roughly to about 150 interna-

tional units according to the newer methods of assay. More recently

it has been sho^vn tliat administration by the vaginal route is much more
effective than by the hj'podermie. This can be done by means of the

daily insertion of the vaginal suppositories of estrogenic substances now
available.

Senile Vaginitis .—This troublesome condition, occurring not infre-

quently in women following either a normal or surgical menopause, and
associated with vaginal discliarge, local irritation, and perhaps pruritus,

is caused by infection superimposed upon the atrophic changes occurring

after withdrawal of tlic ovarian secretion. The suggestion has been

made (Davis) that tlie treatment Avith estrogenic hormone preparations

may be effective in throAving off the infection by building up the atrophic

mucosa. The results in tlie small series reported seem to haAm been
favorable, though the treatment may have to be repeated from time to

time if the symptoms recur. The dosage recommended is 75 to 100 rat

units (about 225 to 500 international units) hypodermically three times

a AA'eek, the duration of the treatment averaging six Aveeks.

Other Indications .—Ovarian theraiiy has been recommended for the
condition of painful breasts or “mazoplasia,” though its method of
action is not clear and the results very uncertain. It is difficult to under-
stand hoAv estrogenic substances can be effective for a condition which
many believe to be due to an excessive estrin effect upon the breast
gland. Certainly tlie use of “oAmrian residue” by mouth, a method
recommended by one Avriter, has little to commend it, especially as
the tablets of ovarian residue are generally accepted as almost or entirely
inert.

The puzzling condition of menstrual edema, characterized by strik-
ing Aveight increase and often very obvious edema in association AAuth
the menstrual periods, is obAnously due to a cyclical disturbance of the
Avater-balance mechanism, though its meclianism is not knoA\m. Estro-
genic thei’apy has been tried, and so has the use of the anterior pituitaiy-
like principle of pregnancy urine, but usually Avithout success. In at
least one reported ease, relief of the symptoms has seemed to folloAv em-
plo.ATnent of emmenin (Collip), an estrogenic substance prepared from
the placenta and said to be acth’-e Avhen given by mouth.

Still other indications might be mentioned, .such as menstrual head-
aches and acne vulgaris, in both of AAfiiich im]n‘ovemont is said by differ-
ent observers to have folloAved the use of estrogenic substances or the
pregnancy urine products. So little is IniOAAm of the hormonal rela-
tions of these conditions, and so poorly defined are the results, that
there Avould not seem to be any advantage in discu.ssing them at length.

20 East PnasTox Stiieet



Department of Maternal Welfare

Conducted by Fred L. Adair, M.D., Chicago, III.

MATEENAL MORTALITY STUDY POE AKRON, OHIO

George A. Palmer, M.D., Akron, Ohio

T his report is a study in which eacli hospital maternal death occurring in Aliron,

Ohio, during the past two j'ears has been individuallj’’ studied and classified ac-

cording to the classification adopted by the Hospital Obstetric Society of Ohio.

The chief of the obstetric department of the various hospitals is responsible for

the presentation of all case histories and pertinent facts of each maternal death

occurring in the respective hospitals. Eegular quarterly meetings are held by

the members of the Society from tJie various approved hospitals at which time

all cases are presented, discussed, classified, and recommendations made whenever

necessary, of all deaths occurring in the preceding three months. With all facts

at hand, this seems to me to be a most accurate manner of determining the true

etiologj' of all hospital maternal deaths and for any recommendations that will

subsequently reduce our maternal mortality.

During the year 1934 there were 4,318 live and stillbirths in the city of Akron.

Of this number 1,980 occurred in the hospital. There were 25 maternal deaths

which occurred in the hospital. Of the 25 cases only 9 were supposedly normal on

entrance to the hospital, and IG were admitted with known pathology. The 9

patients who died, that were supposedly normal on entrance, include: 2 nonseptic

emboli following full-term delivery; 2 septicemia following full-term delivery; 2

hemorrhage: (a) postpartum following full-term delivery, and (&) following

cesarean section for placenta previa; 1 peritonitis following cesarean section; 1

septicemia following cesarean section; 1 shock, full-term delivery, placenta previa.

There were 4 of these 9 deaths which were classified as possible hospital origin:

the 2 cases of septicemia following full-term delivery, the case of septicemia fol-

lowing cesarean section, and the case of peritonitis following cesarean section.

The patients admitted to the hospital with known pathology include: 6 septic

abortions; 4 ectopics (ruptured); 1 septicemia following home delivery; 2 cardiacs:

(n) death following cesarean section (noninfectious), and (&) late toxemia (non-

infectious)
;
2 toxemias: (a) hydatidiform mole (noninfectious), and (6) cerebral

liemorrhagc (noninfectious)
; 1 pernicious anemia, full-term delivery (noninfectious).

Five of the above cases were classified as noninfectious.

During the year 1935 there were 4,164 live and stillbirths in the city. Of this

number 2,276 occurred in the hospital. This is a decided increase in the number of

hospital deliveries over the year 1934. Also the number of hospital deliveries ex-

ceeded the number of home deliveries during the year. There were 25 maternal

deaths which occurred in the hospitals. Of the 25 patients only 3 were supposedly

normal on entrance to the hospital, leaving 22 which were admitted to the hospital

with known pathologjL The 3 patients who died that were supposedly normal on

entrance include: 2 peritonitis following full-term delivery; 1 shock, full-term de-

livery, breech, anenceplialic monster. The 22 patients admitted to the hospital

with known pathology include: S septic abortions; 1 ectopic (ruptured); 4 sep-
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ticemia following home delivery; 2 peritonitis following home delivery; 2 broncho-

pneumonia: (fi) following influenza, home delivery, and (b) death before viability; 1

myocardial failure, thyrotoxicosis, seven month’s pregnancy (noninfectious)
;

1

Table I
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eclampsia following home delivery (noninfectious)
;

1 acute hemorrhagic nephritis

(noninfectious)
;

1 nephritic toxemia, full term (noninfectious)
; 1 premature

separation of placenta, cesarean section, seven months ’ second-degree bums of

back and thighs (noninfectious). Five of the above cases were classified as non-

infectious.

The above data for both the years 1934 and 1935 are classified in Tables I and

II. There are additional headings on the classifications adopted by the Society,

but inasmuch as there were no cases in this particular study of those types, tlie

additional headings were omitted.

DISCUSSION

Of the total number of deaths for the two-year period, 38, or 76 per cent, had

known pathology on entrance to the hospital. Only 12 cases, or 18 per cent, were

supposedly normal on entrance to the hospital. Just 6 cases, or 12 per cent, were

classified as possible hospital origin. TJiis rather speaks for the safety of hospital

as compared witli home delivery. This report definitely indicates that the hospitals

have been unjustly credited with maternal deaths that rightfully do not belong to

them. I feel that comparable studies made throughout the country will show a

similar condition to exist. The death rate, based on all births, is 1.17 per cent, while

the rate based on only the potentially viable births is 0.65 per cent. The figures

on abortion as a cause of death are quite astounding. When we consider that

14 or 28 per cent of the total number of deaths are due to abortion, we should be

cognizant of the fact that it is time for the medical profession to swing into action

to remedy this situation. The patients who died as a result of shock, hemorrhage,

and postpartum infection are the type of case in which we have great hopes that

this Society and similar organizations will be effective in reducing this mortality;,

to a decidedly lower figure.

SUMMARY

1. Seventy-six per cent of all patients dying in the hospital were admitted to

the hospital wth knoivn pathology on entrance.

2. Only 12 per cent of the total deaths can be attributed to possible hospital

origin.

3. Deaths as a result of abortion accounted for 28 per cent of the total number

of deaths.

4. Nine of the deaths attributed to the hospital were patients who were delivered

in the home and subsequently sent into the hospital.

5. The death rate based on potentially viable births is 0.65 per 1000.

6. Similar accurate analytical and statistical studies should be made in other

localities to determine the true etiologic factors responsible for our high maternal

mortality.

7. Patients dying as a result of hemorrhage, shock, postpartum infection, and

abortion as described in this report, are the type of cases which the medical pro-

fession can, by proper control, eliminate for the most part, thus reducing our all too

high maternal mortality in this country.

623 First Centkai- Tower
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Editorial Comment

The relief of pain in ehiklbirth ever lias been the objective of

obstetricians but practical success has onl.y been attained in more

recent times. Many anesthetics and hypnotics have been tried and

recommended for the production of analgesia and amnesia in labor.

It is clear that every drug producing these effects must not only al-

leviate the mother’s discomfort but must not jeopardize the safety

of the child. Every analgesic used in labor should, therefore, be

scrupulously studied as to its effects on both the maternal and fetal

organism. This applies in particular to barbituric acid derivatives,

for these substances have in the past few years gained preeminence as

obstetric analgesics.

The data concerning the action of barbiturates on the several func-
tions and organs of the body are abimdant, Avhile the effect of these
drugs on the fetus has not been studied adequately. It was only quite
recently that information on this subject became available, pai’tly
clinical and partly experimental in nature.

Pabre administered to one pregnant dog a daily dose of 0.5 gm. of
barbital by mouth for five days before delivery, and reported the dis-
covery of diethylbarbituric acid in the fetus. Boucek and Renton, on
the other hand, gave amytal to pregnant rats near term and tested
the viability of the fetuses by mechanical stimulation. They observed
that there was no depression of the fetuses when amytal was adminis-
tered to the mother, and hence concluded that the placenta is not
permeable to amytal. We have, then, two conflicting reports on the
permeability of the placenta to barbiturates.

More recently Koppanyi’s methods on the extraction and quanti-
tative determination of barbiturates made it possible to study this
subject in an exact and quantitative manner. Working in Koppanyi's
laboratory and using his methods Dille found that the placenta pre-
sented no barrier to the passage of either barbital or amytal The
fetus in taking up the barbiturate from the blood of the adult body
behaves like an organ of the adult body, the barbiturate reaching a
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maximum concentration rapidly in the fetus -with a fall in the con-

centration of the barbiturate in the maternal blood. The concentra-

tion of the barbiturate may reach a fairlj’^ high level in the fetus. In

some cases this concentration approaches and reaches anesthetic levels.

Dille’s earlier results were obtained with the injection of full anes-

thetic doses of barbiturates, and the objection was I’aised that in the

ob.stetric practice such doses were not emplojmd. To meet this objection

he performed a series of experiments using only hypnotic doses of bar-

bital in pregnant rabbits near deliveiy, and found not only that bar-

bital is transmitted through the placenta even in hypnotic doses, but

also that the concentrations of barbital in the fetus ai’e direetlj’’ propor-

tional to the size of the dose administered to the mother.

The clinical studies on the effect of barbiturates on the offspring

did not yield uniform or conclusive results. To quote onl}’’ a few in-

vestigations : Morehead and Musse3’^ reported no ill effects on the off-

spring with small doses of amytal given to the mother bj’’ mouth.

With larger doses Siveiidson observed that about one-third of the

babies were somewhat apneic at birth, and Shir and Daieliman re-

ported that folloAving the use of barbiturates in labor the babies were

frequently nai’cotized.

The conflicting clinical results are obviouslj" due to the size of the

dose of barbiturates used during labor. It is not to be expected that

the fetus will show lesser effects from the drug than the mother. Dilie ’s

investigations have proved bej’-ond anj^ doubt that the barbitui’ates

permeate the placenta, and the concentration of barbiturates in the

fetus depends upon the size of the dose given to the mother. Entirely

aside from the dangers to the mother wliich may result in administer-

ing a fixed anesthetic, the barbiturates pi’esent definite hazards to the

child and to the course of labor. It is A’^eiy important and essential

therefore that greater care be exercised in their administration. lu

addition, the fi-equentlj^ observed prolongation of labor associated with

the emploj^ment of analgesic preparations must have an important

.

bearing on .stillbirth and maternal mortality rates.

Kraus, E. J.: The Pathogenesis of Galactorrhea, Arch. f. Gyniik. 155: ."ISO, 1035.

The proliferation and hypertroiihy of the milk ducts during pregnancy is the

result of stimulation by the ovarian hormones. The lactation hormone is probably

a product of the pregnancy cells which cannot be activated until the placental in-

fluence has been removed.

The author describes two instances of galactorrhea in nulliparas both of whom

showed some degree of hyperpituitarism. Both had hyperplasia of the eosinophilcj)

of the anterior lobe with proliferation of the hypertrophic main cells. In both, the

ovaries were degenerated. These changes in the pituitary were due to pressure, one

following a tumor of the third ventricle and the other a tumor of the sella turcica.

EalpR A. Rki.s.



Correspondence

To the Editor:

August 19, 1936.

There are several statements in Dr. Kanter’s article (Air. J. Obst. & Gynec.

32; 183, August, 1936) on fibroids in wliicli reference is made to my publications on

the same subject. Perhaps further discussion of these statements Avill tend to estab-

lish our respective positions and will clarify the subject matter for the reader in

general.

In Surgery, Gynecology and Obstetrics (61:743-750, 1935), I made the state-

ment, “The hypothesis that all forms of overgrowth of the uterine endometrium or

musculature are due to the same factor, the estrogenic principle, is not only supported

by clinical and pathologic data, but also explains satisfactorily the simultaneous de-

velopment of endometrial hyperplasia, endometriomas and uterine fibroids, with their

associated clinical features, hemorrhage and sterility.’’ Prom a study of 100 cases

of uterine fibroids. Dr. Kanter undertakes to evaluate this theory.

Dr. Kanter brings up the point, and a very true one indeed, of the infrequency

of endometriosis in the colored woman with fibroids. He states: “Witherspoon fur-

ther deduces that the same etiologic factors (the estrogenic principle) are active in

producing adenomyosis, a condition that was relatively rare in our colored patients

but common in the white woman who had no evidences of pelvic inflammatory disease

[italics mine]. Tliis becomes increasingly difficult to understand since the colored

woman had, as a rule, larger tumors, a fact that would suggest a greater excess

in the circulating estrin content.’’ The infrequency of endometriosis in colored

women with fibroids is a well-known clinical fact, but there i.s, to me, a rational ex-

planation for the rarity of its occurrence in this race, namely, the high incidence of

salpingitis, with resulting occluded tubes. Eetrograde menstruation with peritoneal,

ovarian, etc., inoculations with uterine endometrium cannot occur through a blocked

tube; hence the infrequency of endometriosis in the colored woman. Conversely, the

high incidence of endometriosis in the white woman with fibroids (64 per cent in

my scries) can be explained on the same basis, the relative lack of salpingitis in the

Caucasian, with resulting opportunity for retrograde menstrual endometrial im-
plants to occur through patent tubes. Of course, complete belief in metaplasia-of-

serosal-cclls origin of endometriosis discredits this explanation.

Another point which Dr. Kanter mentions is, “If hj'perplasia of the endometrium
cjin be taken as a criterion of e.xcessivc estrin stimulation, one would expect to find

more than a 53 per cent (his figure) incidence in a series of patients with fibroids. ’ ’

Cannot this apparent discrepancy with the original hj-pothesis be explained by the
well-known fluctuating levels of estrin? Granted that the estrin stimulation was
at one time .‘jufficient to produce endometrial Iiyperplasia and fibroids, it does not
necessarily follow that this level has to be maintained continually. Once the fibroids
iiave been formed, their change to estrin fluctuations is minimal, while endometrial
changes to the estrogenic liormonal level is much more sensitive and rapid. Pos-
sibly Dr. Kanter operated upon his patients at a time when half of them were at a
low estrin phase.

And a last point which Dr. Kanter makes is, “Again, wc must disagree with
Witherspoon ’s contention that the sterility associated with fibromyomas is explained
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totally by tlie liyperestrinism he believes is produced by the atretic follicles in the

absence of corpora lutea. ” I firmly believe that on this point there must be a mis-

interpretation of my explanation for the associated sterility; my statement reads,

"The explanation for the sterility in these three conditions (endometrial hyper-

plasia, fibroids, and endometriosis) is undoubtedly lacTc of ovulation, so well demon-

strated in the ovaries by the presence of multiple follicle cysts and the absence of

corpora lutea. ” I meant merely to infer by this statement that lack of ovulation

(not hyperestrinisni) was the cause of the associated sterility in women with fibroids,

granted that mechanical factors (salpingitis, etc.) were excluded.

There are two experimental observations by Lacassagne relative to this subject

that are of value: (1) "Progressive change in the uterus of rabbits submitted from

birth to repeated injections of estrone" (Compt. rend. Soc. de biol. 120: 685-689,

1935), "Beginning on the third day of their birth six female rabbits were given

weekly injections of folliculin benzoate, the amount being gradually increased from

1,000 international units to a maximum dose of 10,000 units after the lapse of two

months. Five of the animals were sacrificed after 73, 99, 130, 169, and 851 days,

respectively. It was found that the treatment had elicited a fihromyomatous trans-

formation in the uterine wall and adenomatous proliferation in the cervix and the

tubes. The findings strengthen notably the position of those clinicians who have long

been referring endometrial hyperplasia, as well as uterine fibroids, to an excessive

secretion of hormones.” (2) "Progressive changes in the mouse uterus under tlie

prolonged administration of e.strome" (Idem 120: 1156-1158, 1935). "Weekly in-

jections of 300 international units of estrone benzoate produced in the mouse uterus,

after 11 to 584 days, changes resembling those already described in the rabbit."

J. Thornwell Witherspoon, M.A. (Oxon), M.D.

4008 N. Pennsylvania Street, Indianapolis, Ind.

REPLY BY DR. KANTER

Answering Dr. Witherspoon’s letter of August 19, I have had the privilege

of reading his letter previous to submission for publication. At that time I made

the following comments to Dr. Witherspoon while urging him to publish his com-

munication in order to stimulate interest in the subject.

We agree that the lack of endometriosis in colored women may be explained on

the basis of the frequency of occurrence of salpingitis with closed tubes, but it fails

of compreliension in explaining the similar rarity of internal endometriosis (adeno-

mj'osis) in this class of patient, this latter condition having no obvious relationship

to closed fallopian tubes.

With regard to Dr. Witherspoon’s explanation of the varying endometrial pictures

found by us in our study, suffice it to say that such a question cannot be settled

satisfactorily until such a time as a correlated study of blood estrin levels and

endometrial histology is made upon a large series of patients.

Finally, Witherspoon contends lack of ovulation is the responsible factor in the

production of .sterility in patients with the fibroid, endometrial hyperplasia, endo-

metriosis complex. The fact that we found corpora lutea in various stages of de-

generation proves conclusively that these patients do ovulate.

Again, I feel that Dr. Wither.spoon has done a great service in the field of re-

search study. Such controversies are healthy and .should serve to stimulate others

to study these problems and po.ssibly help us to settle the points that are in question.

Aaron E. Kanter,

310 S. Michig.an Ave., Chicago, 111.
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To the Editor:

In the August number of the Journal in an article on ‘ ‘ Triple Pregnancy Diag-

nosed by Means of X-ray,” Margaret B. Ballard says, that a careful search of the

available literature reveals only nine cases in which a diagnosis of triplets was made

before delivery (Edling, Essen-Moeller, Favreau and Despons, Gennell, Johnston,

Marcus, Eowden, Trillat, Eparvier and ISTaussac and Aldredge). She then briefly

describes these nine cases and adds a case of her own. In Edling ’s case the correct

diagnosis was made only after delivery.

For the sake of completeness, may I add two more cases. In 1923 I presented an

illustration of the third case reported in the literature of triplets demonstrated on an

x-ray plate. (The Value of X-ray in Obstetrics, Medical Clinics of North America

7: Cll, 1934.) The two reports which preceded this article were those by Edling

and by Essen-Moeller. My case was similar to that reported by Edling in one re-

spect, namely, that the correct diagnosis was not made until the x-ray plates were

reexamined after delivery. In Edling ’s case an x-ray picture taken at the fourth

month resulted in a diagnosis of twins, but after deliverj-, evidences of the third baby
were discovered on the x-ray plate. In the case I reported, a diagnosis of triplets or

twins with polyhydramnios was made before delivery. An x-ray picture was taken

but onl}' two heads were seen. However, after deliveiy of the three babies, reexam-

ination of the x-ray plate revealed the third head.

The second case I should like to add is that reported by Weil (Grossesse Trige-

mellaire. Gynecologic et Ohstetrique 32: 289, 1935). In two additional eases of

triplets reported by Weil the x-ray plates aroused a suspicion of triplets but three

fetuses could not be definitely detected on the x-ray plates.

In the world literature there are four cases of quadruplets demonstrated by x-ray

examination. The first was reported by Hermstein and Pfalz (Miinchen. med.
Wchnschr. 78: 492, 1931). The second and third cases were reported by E. TJ.

Williams (Brit. M. J. 2: 120G, 1935). The fourth case was reported by Dawson
(J. Obst. & Gynaec. Brit. Emp. 43: 252, 1936).

J. P. Greenuill, M.D.,

55 E. Washington Street,

Chicago, m.

Umbilical Cord Clamp
To the Editor:

In my article describing an improved umbilical cord clamp, published in the Sep-
tember, 1936, issue of the Journal, page 513, I failed to give credit to Dr. Charles
E. Ziegler of Pittsburgh, Pa., who described a special device of this kind in a paper
entitled “Additions to Our Obstetric Armamentarium,” which appeared in the
Journal in January, 1922.

The latter was published two months prior to the paper by Willson, referred to
by me and which was included in the ilarch, 1922, issue of the same Journal.

JIlLTON E. K.VHN, M.D.

Buffalo, N. Y.
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Physiology of Labor

Baiinson, Datnow, and Jeffcoate: Induction of Abortion and Labour by Means

of Oestrin, Brit. M. J. 1: 749, 1935.

It is believed that during pregnancj’ expulsive contractions of the uterus are held

in abeyance b}' a state of equilibrium in the hormones, progestin and estrin. These

hormones have been shown to have a contraiy effect on the uterus, the former in-

hibiting, the latter stimulating, uterine activity. Induction of labor with estrin

was accomplished in rodents but not in human beings.

Estrin is not directlj’’ oxj’tocic; it has no effect on the isolated uterus and only

acts wlien given parenterally to the animal. It has a long latent period of ac-

tivity, and produces its effect (1) by causing lij'pertrophy of tlie muscle fibers and

hyperemia of the uterus, (2) by sensitizing the muscle and nerve elements of the

uterus, and (3) bj' stimulating the production of infundibulin in tlie body.

A series of e.xperiments in the human being is recorded, sliowing results obtained

with the use of estrin during different stages of normal and abnormal pregnancy.

The hormone was effective in stimulating uterine activity in cases of missed

abortion, thus confirming the work of others wlio claim that the retention of the

dead fetus is associated with an absence of e.strin in the blood. Estrin is useful in

primary uterine inertia.

E. L. Adair and S. A. Beard.

Knaus, H.: The Causes of the Onset of Labor, Med, Klin. 30: .1049, 1934.

In the opinion of Knaus the onset of labor is dependent upon two factors. The

first is the uterine musculature. During pregnancy, the uterine muscle gradually

increases its tonicity and power of contractility. When the corpus luteum de-

generates, it releases its control on the uterine musculature so that the muscle may

react to the hormone of the posterior pituitary lobe. This hormone is what

initiates labor. As long as the corpus luteum is active the posterior pituitary secre-

tion cannot act on the uterine muscle. This pituitary secretion is also influenced by

the placenta, because it contains a sub.stance (the anterior pituitary-like hormone)

which has a luteinizing effect. Wherea.s the e.strus hormone produced by the

placenta increases with the duration of pregnancy, the pituitarj’-like hormone pro-

duction in the placenta decreases with the advance in pregnancy. The result of this

is that the corpus luteum gradually degenerates in the second half of pregnancy.

As this occurs the highly contractile uterine musculature becomes more and more

susceptible to the posterior pituitary secretion. At the end of pregnancy, the

corpus luteum has absolutely no inhibitorj' effect on the uterine muscle, and the

posterior pituitary hormone acts on the uterine musculature to initiate labor,

J. P. Grkf.nhidd.
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Voron and Containinc Induction of Labor by the Combined Use of Folliculin and

Pituitary Substance in Prolonged Pregnancy, Bull. Soc. d 'obst. et de gyndc. 24:

G8, 1935.

Because it is known that folliculin sensitizes the uterine mnsculature to the action

of an oxj'tocic, the authors attempted to use both folliculin and posterior pituitary

substance in three cases of prolonged pregnancj'. In two cases they obtained con-

tractions within a few hours after the injections were given. The contractions

continued until the fetuses were expelled. The authors, therefore, recommend this

procedure and consider it entirely harmless.

J. P. Grkenhilu.

Bock, A.: pH Determinations of the Vaginal Secretions and of the Amniotic

Pluid in an Attempt to Determine Rupture of the Membranes, Arch. f. Gjuak.

155: 443, 1934.

The author made pH determinations of the vaginal secretions and of the amniotic

fluid of pregnant women in the attempt to discover a possible change after rupture

of the membranes.

He found that the pH concentration of the vaginal secretion was 5.2 to 6.0 when

the membranes were still intact. He ascertained values of 7.0 to 7.5 for the

amniotic fluid. The values in the vaginal secretions in healthy women in labor

and after the rupture of the membranes were 7.0 or liigher. He, therefore, concludes

that pH concentration of G.O or less is definite evidence that the membranes are

intact.

Ralph A. Reis.

Coatz, Alberto S.: The Etiology of Premature Rupture of Membranes, Obst. y
ginec. (Buenos Aires) 14: 529, 1935.

The author found the incidence of premature rupture of the membranes to be

S.3 per cent. In 81 per cent of cases the rupture of the membranes occurred at

the end of labor. There is no relationship between the time of rupture of mem-
branes and the constitution of the patient or the growth of the pregnancy. Of the

cases studied, GO per cent were mriltiparas.

Occupation, coitus, traumatism have no influence on premature rupture of mem-
branes. Metritis and its consequences, abnormal adhesions and great thinness of the

membranes could be causative agents.

The author believes that neither malposition of the presenting part nor false

labor pains load to premature rupture of membranes.

Manio A. Castallo.

Winter, E. W.; The Premature and Very Early Rupture of tlie Membranes,
lifonatschr. f. Geburtsh. u. GyntLk. 99: 332, 1935.

At the Giessen Clinic among 573 women who had premature rupture of the
membranes, 4 women died as the result of this complication. Likewise, 9 per cent
of the viable children also perished as the result of the untimely rupture of the
membranes. Hence, the author considers this complication to be a verv serious
one. It occurs in about 20 per cent of all cases. Many women developed puerperal
infectious. Intrauterine manipulation must be carried out more frcquentlv and
serious consequences may result from this. The longer the period of time which
intervenes between rupture of the membranes and the onset of pains the worse the
prognosis. Everj' woman who has premature rupture of the membranes should
be delivered in a hospital.

J. P. Greenhill.
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Higgins, L. G.: Induction of Labour, Brit. M. J. 2: 721, 1935.

The author presents clinical data indicating favorable results from simple

rupture of the bag of waters for induction of labor. These views are supported by

observations made by Pitzgibbon, Morton, Berger and Stroganoff on normal, post-

mature, and eclamptic patients, respectively.

The author believes this method of induction approximates closely to the normal

onset of labor. It is suggested that there is no evidence that artificial rupture

of the membranes under suitable conditions increases the tendency to pyrexia in

the puerperiura. Nor has any relation been established between pyrexia and the

length of time which elapses between artificial rupture of membranes and the onset

of labor. No prejudicial effect upon the child due to early rupture of the mem-

branes has ever been ascertained.

F. L. Adair and S. A. Peaku.

Blair, E. Murray: Induction of Labour by Rupture of the Membranes, Canad.

M. A. J. 34: 49, 193G.

The author discusses inductions of labor in general and imints out the failures

.with medical routines. He outlines the actions of the various factors before labor

can be precipitated as: (1) The presence of estrin in sufiScient quantity to (a)

sensitize the uterine fibers and (b) call forth enough infundibulin to cause con-

tractions; (2) the absence of progestin, enough that the contractions be not in-

hibited; (3) enough infundibulin must be brought into the circulation by estrin

to promote labor contractions.

It is pointed out that rupture of the membrane is a means of inducing labor;

that ‘
' dry labor ’ ’ is not the bugbear it was once considered

;
and that rupturing the

membranes has a place in the treatment of eclampsia.

Ho concludes that rupture of membranes is the surest procedure in inducing

labor at full term; its risks are not as great as they have been considered. How-

ever, he does not uphold rupture of the membranes as a routine method of in-

duction.

H. Close Hesseltine.

Furtado, Affonso Henriques: Fetal Asphyxia Due to Artificial Rupture of the

Membrane in a Case With Membranous Insertion of the Cord, Rev. de gjmec.

e d’obst. 29: 629, 1935.

This report concerns a multipara, aged thirty-seven, who had been in labor for

four hours. She was progressing normally, the fetus in cephalic position, the fetal

heartbeats 140 per minute. After complete dilatation of the cervix, the membranes

were ruptured artificially. Ten minutes later the patient delivered an apparently

dead baby which was, however, revived by artificial respiration. The placenta was

delivered spontaneously forty minutes after the baby was born. On examination

of the placenta it was found that the cord was attached to the membranes.

F. L. Adair and J. Suarez.

Ganner, Philip J.: Results of Ante-Natal Administration of Quinine, Brit.

M. J. 2: 205, 1933.

The use of quinine in tlie last weeks of iiregnancy is revived. The idea is an

old one, but the literature on the subject is scanty. Certain advantages arc claimed

for it by those who used it, and, therefore, it deserves further trial.

The author reports a series of 50 normal primiparas wlio received 2 gr. of quinine

bihydrochlorido t.i.d., from the thirty-sixth week of pregnancy onward. The results
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are tabulated, and he concludes that the tendency to onset of premature labor is

diminished by the antenatal administration of quinine and that the first and second

stages of labor are accelerated u-ithout damage to mother or child. Inertia is not

entirely abolished. In his small series of cases, there n-ere no retained placentas

or severe postpartum hemorrhages. An increase of uterine activity possibly exists

in the third stage also. There appears to be no evidence of any influence on

involution and the puerpcrium.

In all, the uterine action is strengthened by giving small doses of quinine during

the last month of pregnancy. Since good uterine contractions are a very valuable

factor in obstetrics, this method becomes commendable, if the fact is Anally estab-

lished and accepted by the profession. A method which secures good uterine con-

tractions and is simple and safe for use in domestic practice deserves thorough in-

vestigation and more attention than it has had up to the present time.

F. L. x\DAin AND S. A. Peaui..

Mitchell, D. A., and Bradbrooke, H. N.; Further Experience of the Use of

Quinine in Normal Labor, Brit. M. J. 2: 206, 1035.

In 1930, the author had published material on the use of quinine antepartum in

a series of 400 eases. Ho adds enthusiastically to its merits in the present study.

Claim is made that the general health of the patients is improved due to the tonic

action of quinine in small doses. Often dy.spcpsia and heartburn in the later

weeks of pregnancy are corrected by it. Labor is made easier and shorter. The
fir.st stage of labor proceeds almost imperceptibly and painlessly to the patient. The
second stage is more forceful and shortened. Uterine retraction is uniformly good.

Clots were rarely seen forty-eight hours following labor in the series of quininized

patients. There is no increased tendency to premature or precipitate labor. Ee-

tained placenta is uncommon; in fact, cases Arith a history of such and postpartum

hemorrhage in previous labor were treated successfully with quinine prenatally.

Perineal lacerations and afterpains are not increased by its use. In the abnormal
cases each one must be oonsidcred on its own merits. Tlie drug is of greatest aid

in normal labor; it is contraindicated in any condition in which slow labor is

desirable for the purpose of molding.

The author emphasizes the administration of tlie drug in small repeated doses.

.Attempts to use larger doses will only bring the method into disrepute. Quinine has
not been proved to bo an initiator of uterine contractions. It acts as a tonic, in-

creasing tlie basic tone of the uterine muscles, and reinforces contractions which
are excited by endogenous means. This tonic action is produced by a small dose;
larger doses may cause inertia or paralysis of uterine muscles. The dose should
not exceed to 2 gr. t.i.d. for two to three weeks before labor is expected. A
single daily large dose is contraindicated.

F. L. Adaiu and S. a. Pearl.

Goecke, H,: The Significance of the Number of Pains in Cases of Premature
Kupture of the Membranes Especially in Primiparas With Normal Pelves,
Monatschr. f. Geburtsh. u. Gyinik. 99: 24, 1933.

During the past few years Frey has written many articles attempting to prove
that a knowledge of the actual number of labor pains is of the utmost significance
in the conduct of labor. Frey claims that if labor does not terminate .spontaneously
after a specific number of labor paiim, depending upon the parity and intactness of
the membranes, interference will become necessary. Goecke studied a large series
of cases but could not substantiate Frey’s contention. He found that patients
did deliver spontaneously after they had passed the so-called maximum number of
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uterine contractions. He therefore warns against terminating labor by artificial

means simply because a patient bas bad a certain number of labor pains. This

warning is particularly important in cases where Frey’s maximum number of

pains is exceeded before there is complete dilatation of the cervix and where there-

fore a cesarean section or other operation would be advocated by him.

J. P. GRKENIIIIiL.

Defendi, S.: The Number of Uterine Contractions During the Various Phases

of Labor, Folia Gynaec.-demog. 32: 529, 19.35.

The author states that the results obtained from the counting of the uterine con-

tractions during the labor of 110 primiparas and 100 multiparas, done according

to the theory of Frey, demonstrate such a variability of values that these do not

permit acceptable deductions in regard to prognosis or necessary interference.

Mario A. Castaiao.

Consoli, D.: The Action of the Lower Uterine Segment During Labor, Clin.

Ostet. 37: 385, 1935.

After briefly describing the anatomy and histology of the uterus, the author

discusses the action of the lower uterine segment during labor. He concludes that

during labor two phases can be distinguished in the lower uterine segment:

1. A passive one designated by the contractions of the two internal layers of

the uterus with a minimal participation of the external longitudinal layer, which

only serves at this period to support and coordinate with the functions of the other

layers. The lower uterine segment at this time is simply stretched, having no sign

of contractions in its fibers. Such passive distention, due to the descent of the ovum,

reduces the tonicity of the fibers of the uterine on and produces dilatation.

2. The other phase is active and is designated by the contractions of tlie external

laj'er. The transmission of the contractions of the longitudinal fibers of the body

to the lower segment causes a shortening of the cervical margins, giving rise to the

real progress of dilatation, which finally leads to the termination of labor.

August F. Dako.

Scicloimoff, T.: Inquiry Into the Value of Rectal Examinations During Labor,

Rev. frang. de gjmec. et d’obstet. 30: 1, 1935.

The author sent out 280 questionnaires concerning the value of rectal examinations.

He received 115 answers, and from an analysis of these replies he comes to the fol-

lowing conclusions: Rectal examinations alone are used by only 7.9 per cent of

obstetricians. It is considered by 72 per cent to be insufiicient for all normal and

abnormal cases. However, 21 per cent of obstetricians believe that rectal examina-

tions suffice for normal cases but not for the abnormal ones. The majority of

obstetricians believe that vaginal examinations are indispensable for midwives. Tlie

majority of heads of departments permit vaginal examinations to bo made by stu-

dents. Three-fourth.« of all the obstetricians wlio answered consider vaginal exam-

inations harmless when practiced according to a rigid teclmic. The author him-

self maintains that labor may be conducted in the large majority of cases by ex-

ternal examinations alone. Vfiien necessary, vaginal examinations should supple-

ment abdominal examinations. He is opposed to rectal examinations because they

arc much more difficult to mahe than vaginal examinations, and it is difficult to

teach students by this method.

J. P, Gbeenhilo.
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Farkas, J.: The Question of the Movable Head in Primiparas, Monatsfhr. f. Lre-

burtsli. u. Gyntlk. 100: 138, 1935.

In the Budapest Midwife School, Parkas found tliat among 3,829 primiparas, the

head was floating at the inlet in 305 cases, an incidence of 8 per cent. The pelvis

was contracted in only 50 of these women, hence the head was movable in 6.7

per cent of all primiparas with normal pelves. In 87.3 per cent of these women,

delivery occurred si)ontaneously; tlierefore a movable head in a primipara is not

necessarily a pathologic condition. In fact, in 15 per cent of the cases, labor was

completed within a very short time. In the author’s opinion the chief cause for

the delay in the engagement of the head lies in the increased resistance of the

lower uterine segment and not in the condition of the abdominal wall or the uterine

contractions. The author advises that primiparas in whom the head is not engaged

at the onset of labor should be delivered in a hospital.

J, P. Greenhill.

Items

American Board of Obstetrics and Gynecology

The next written examination and review of ease histories of Group B
applicants by the American Board of Obstetrics and Gynecology will be

held in various cities in the United States and Canada on Saturday,

lilareh 6, 1937.

The next general examination for all candidates (Groups A and B)
will be held in Atlantic City, N. J., on June 8 and 9, 1937, immediately
prior to the American Medical Association meeting.

Application blanks and booklets of information may be obtained from
Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh (6),
Pennsylvania. Applications for these examinations must be filed in the
Secretary’s office not later than sixty days prior to the scheduled date
of examination.

The American Board of Internal Medicine (Inc.)

Tlie American Board of Internal iledicine, incorporated February 28, 193G com-
pleted it.s organization on June 15, 1.03G. Tlie ofScers chosen were Walter L.
Bierring, M.D., Dos Moines, Cliairman; Jonathan C. Meakims, M.D., Montreal, Vice-
Chairman; and O. H. Perry Pepper, M.D., Philadelphia, Secretary-Treasurer. '

These
ofiicers with the following six meniber.s comstitute the present membership of the
Board: Da\-id P. Barr, M.D., St. Loui.s; Keginald Fitz, M.D., Boston; Eme.st E.
Irons, M.D., Chicago: William S. Middleton, ^LD., Madison; .John H. Musser M.D.-
New Orleams, and G. Gill Bichard.s, M.D., Salt Lake City.

’ ’

The term of oflice of each memlier will be three year.s, and no member can ser^-c
more than two consecutive three-year terms.

The orgnniz:ition of the Board is the result of efTcctive effort on the part of
the American College of Physicians in con.iunction nuth the Section on Practice of
^^ed^cine_of the American Medical Association and these two organizations are rep-
resented in the membership of the Board on a five to four ratio respectivelv
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The American Board of Internal Medicine had previously received the official

approval of the two bodies fostering its organization, as well' as that of the Ad-

visory Board for Medical )Specialties and the Council on Medical Education and

Hospitals of the Anieiucan Medical Association.

The purpose of the Board will be the certification of specialists in the field of

internal medicine, and the establishment of qualifications with the required examina-

tion procedure for such certification.

While the Board is at present chiefly concerned with the qualification and pro-

cedure for certification in the general field of internal medicine, it is intended to

inaugurate immediately after July 1, 1937, similar qualification and procedure for

additional certification in certain of the more restricted and specialized branches

of internal medicine, as gastroenterology, cardiology, metabolic diseases, tuberculosis,

allergic diseases, et cetera. Such special certification will be considered only for

candidates who have passed at least the written examination required for certification

in general internal medicine. The operation of such a plan will require the active

participation and cooperation of recognized representatives from each of such special

fields of medicine.

The first written examination will be held in December, 1936, and candidates suc-

cessful in this written test will be eligible for the first practical or clinical examina-

tion which will be conducted by members of the Board near the time for the annual

session of the American College of Physicians at St. Louis in April, 1937. The

second practical examination will be held at Philadelphia near the time of the annual

session of the American Medical Association in Atlantic City in June, 1937.

Application blanks and further information can be obtained by addressing the

office of the chairman, Walter L. Bierring, M.D., 406 Sixth Avenue, Des Moines,

Iowa, U. S. A.

Books Received

CONTRACEPTION AS A THERAPEUTIC MEASURE. By Bessie L. Mosps,

M.D. 90 pages. The Williams & Wilkins Company, Baltimore, 1930.

MEDICAL HISTORY OF CONTRACEPTION. By Norman E. Hines, Ph.D. Il-

lustrated, 521 pages. The Williams & Wilkins Company, Baltimore, 1930.

A MANUAL OF PRACTICAL OBSTETRICS. By O’Donel Brown, assistant

gjmecologist. Sir Patrick Dun ’s Ho.spital, Dublin, etc. With 10 plates, some in color,

and 230 illustrations, 303 pages. William Woods & Company,. Baltimore, 1930.

SYPHILIS AND ITS TREATMENT. By William A. Hinton, M.D., Boston,

Mass. 321 pages. The Macmillan Company, New York, 1936.

GYNECOLOGY FOR NURSES. By Harry Sturgeon Cros.sen, Professor Emeritus

of Clinical Gynecology, Washington University School of Medicine, etc., and Robert

James Crossen, Instructor in Clinical Gynecology and Obstetrics, Washington Uni-

versity School of Medicine, etc. Second edition, with 350 engravings including one

color plate. 316 pages. The C, V. Mosby Company, St. Louis, 1930.

POST-GRADUATE SURGERY. Edited by Rodney Maingot, Senior Surgeon to

the Royal Waterloo Hospital and to the Southend General Hospital, etc. Volume II.

With 1134 figures in the text. 3572 pages. D. Appleton-Century Company, Now

York, 1930.

THE PATIENT AND THE WEATHER. By William F. Peterson, M.D. Volume

I, Part 2. Autonomic Integration. Illustrated, 781 pages. Edwards Brothers, Inc.,

Ann Arbor, Mich., 1930.
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PYELITIS IN TOXEMIAS OP PREGNANCY

John P. Peters, M.D., Paue H. Lavietes, ]\I.D., and

Harry M. Zhimerman, M.D., New Haven, Conn.

(From the Departments of Internal Medicine and of Taiholoijii, Tale University

School of Medicine.)

I
T IS becoming increasingly apparent that the term “toxemia of

pregnancy” has little hnt tradition to reeommend it and that the

assumption which it implies is unjustifiable. No etiologic toxic prod-

ucts have yet been found by the most ardent advocates of the toxemia

theory. There is increasing recognition of the fact that the sjnidromes

encountered in the toxemias differ only in their incidence and speed

of development from similar pathologic conditions that occur in non-

pregnant women and in males. The question naturally arises whether
the fundamental etiologic factors may not also be identical and whether

]n-egnancy does not act onlj* as the predisposing or precipitating cause

for an acute explosion. One means of testing this theory is to analyze
cases in which recognized renal or vascxilar diseases occur in conjunc-
tion witli pregnancy. The most obvious condition of this kind is

pyelitis.

M.\TERIAE AND RESULTS

For tlio purpose of this inve-stigation, finst of all, the records of all ca.scs that
received a diagnosis of to.vemia of ifiegnancy in the New Haven Ho.=pital from 1922
to 19r>u inclusive, wre collected and reviewed. To these were added 11 patients
from the medical service of the hospital who had renal nr vascular diseases that
began during pregnancy. Finally the records were searched for patients with
pyelitis during pregnancy who did not develop toxemia or receive the diagnosis
"to.xcmia.” Altogether there were between 3:10 and 400 cases in the first two

Non:: The Editor accepts no responsibility for the views and statements of au-
thors as piiblished in their “Original Communications.”

911
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groups, of which only 320 were accepted. The others were rejected either because

their records were entirely inadequate or because they did not have toxemias of

the type under considerationj but only severe vomiting of early pregnancy. The

accepted cases are of uneven value because diagnostic procedures, therapy, and

subsequent observations were not uniformly controlled by any one person with a

specific purpose. A large number, however, were seen by the senior author or

members of his staff, and many were followed for variable periods in the metabolism

clinic.

Of tlie 320 cases, 41, or 13 per cent, suffered at one time or another from con-

ditions generally included under the terms pyelitis or pyelonephritis. There is

sufficient evidence in many other cases to indicate that the actual incidence of the

condition was far greater; but only those cases about which there could be no

uncertainty are included in this group. Abstracts of the protocols are presented

at the end of the paper.

Among the 41 cases 11 came to autopsy, where the condition was verified. The

first 12 protocols give the records of these cases, and of one other, A 32^601, who

is added for reasons mentioned below. This represents 44 per cent of the 25 hnown

toxemia patients on whom autopsies were made during the period covered by this

report, strengthening tlie impression tliat the condition occurs more frequently than

it is recognized. These autopsied cases provide a sounder basis for analysis than

the others and will, therefore, be discussed first.

The first case, A 39,242, presented an extremely acute picture which seemed to

originate during pregnancy and culminated in a rapidly fatal eclamptic syndrome

during delivery. At autopsy acute bilateral pyelonephritis was discovered. Case

2, A 1,714, had toxemias in two successive pregnancies, the second typically eclamp-

tic and fatal. Besides an acute bilateral pyelitis and ureteritis, she had a hydrone-

phrosis with secondary changes in the kidney that can have been the result only of

a longer-standing condition that may wmll have originated from her previous preg-

nancy toxemia. Case 3 (3,666) after two toxemias developed a fatal suppurative

pyelitis and cystitis. At autopsy, besides the acute infection, a chronic hydrone-

phrosis was found with secondary changes which indicated a disease of longer dura-

tion than that of the first two cases. Case 4 (63,494) beginning with an acute

eclamptic seizure at the end of her first pregnancy, associated with pyuria, sub-

sequently ran the usual course of chronic infected bilateral hydronephrosis, termi-

nating fatally five years later. At autopsy extreme secondarily contracted pyelone-

phritic kidneys were discovered, together with the characteristic lesions in the

general vasculature. Case 5 (44,154) is quite similar except that the disease ran

a far longer course, altogether twenty-two years. It is quite probable that the

abdominal pains of which she complained for so many of these years were all ref-

erable to the renal condition. Case 6 (A 9,526) had a comparable history, but was

not seen during the original pyelitis. The same is true of Case 7 (8,250) moreover, in

this case a congenital anomaly of the urinary tract may have played a contributory

role. In Case 8 (31,841) pyelitis developed out of pregnancy, which seems merely

to have aggravated the condition. A congenital anomaly -which caused obstruction

of the lower urinary tract undoubtedly acted as a predisposing cause for the patho-

logic lesions found in Case 9 (47,162) who had a typical eclamptic toxemia. Case

10 (29,869) is included in the autopsy category; however, the autopsy was per-

formed at another hospital, whore she died, and contributes little because the re-

port is so inadequate. In Case 11 (53,431) the patient died from adventitious

c.auses five years after the initial toxemia, had no pyelitis or pyelonephritis at

autopsy, but did exhibit signs of permanent injury from previous disease in dila-

tation of the right renal poh-is and ureter. Case 12 (A 32,601) has not been in-

cluded in the roll of pyclitic subjects. The immediate cause of her death was

bronchopneumonia. In addition she had pathologic lesions in liver and kidney which
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nrc usually connected "with eclampsia. The dilatation of the light ureter and renal

pelvis, unaccompanied by infection of the urinary tract, are probably only part

of the changes found in normal pregnancy.

The next seven patients died, but did not come to autopsy. Among these pyelitis

or hydronephrosis, or both, were demonstrated by cystoscopic examination at some

time in four,' Cases 13, 16, 17 and 18 (37,453, 20,921, 55,527, and 15,177). In the

others the diagnoses were made from symptoms and urinary findings only. In four.

Cases 16, 17, 18 and 19 (20,921, 55,527, 15,177, 23,706) death occurred long after

the original pyelitis, which seems to have originated during a toxemic pregnancy

in 15,177 and 23,706 and in the other two to have preceded the pregnancies in

which toxemias appeared. These cases resemble in all respects those of the autopsy

scries who had secondarily contracted pyelitic Icidneys. One of those who had

pyelitis preceding her toxemic pregnancy. Case 17 (55,527) had a tj’pical eclamptic

syndrome. The remaining three, Cases 13, 14, 15 (37,453, 35,348 and A 9,052)

died of fulminating toxemias. The first had eclampsia; the second died three

weeks after delivery; the course of the third resembled closely that of Case 2 (A

1,714) of the autopsy series. Only Case 13 (37,453) is known to have had pyelitis

before the onset of her toxemic pregnancy, and this originated in an earlier preg-

nancy that was terminated.

The remaining 23 comprise an extremely miscellaneous group of cases. The
diagnosis in 13, Cases 20 to 32 (53,658 to 26,573 inclusive) was established by means

of the cystoscope or intravenous pyelography, in the remainder by symptoms, signs,

and urinary findings. There are three instances of eclampsia: one in Case 20

(53,658) with pyelitis which arose during pregnancy and, in spite of treatment be-

fore and after delivery, left permanent and irreparable marks in the urinary tract;

one in Case 41 (81,771) who, twenty-five years later, had the hypertension and

associated signs of vascular disease that mark the advanced stages of chronic con-

tracted hydroncphrotic kidneys; the third in Case 33 (70,951) who had an unmis-

takable pyelitis although the diagnosis was not established by cystoscope or

pyclograms. The fate of this patient is not known. The other 12 who had cystos-

copies exhibited toxemias of every variety and of every degree of severity. In fact

some of the sjmdromes were so mild as hardly to deserve the appellation of toxemia.
Of the remaining cases, in wliich the diagnosis was not established by direct

examination of the urinary tract, but little need be said. These examinations were
not made, usually because the urinary infection was relatively slight or because
the period of observation was short. It is natural to find in this group the least
severe cases. Nevertheless, the ultimate severity cannot be predicted from the
character of the symptoms in tho initial stages of the disease, as the records of
some of the cases in the earlier groups testify.

DISCUSSION

It has now been established that in the majority of normal women
ill the latter part of pregnancy, the pelves of the kidneys and the
ureters above the pelvic brim are dilated, owing to some obstruction
of the intrapehuc portions of the nretei*s.^-° Wliether this condition
results from compression by the gravid uterus or from hj-perplastic
changes in the pelvic portions of the ureters is of little importance for
(he present argument. The right ureter is more frequently and more
seriously affected. It has been clearly recognized that this condition
subjects the pregnant woman to greater risk from pyelitis,'* in-
creases the dangers of pyelitis and militates against its effective treat-
ment. The tendency for pyelitis to become chronic and to recur in
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future pregnancies lias been noted by Kretschmer/® Crabtree and

Prather^® and others. The relation of these anatomical distortions and

infections of the urinary tract to toxemias has, however, received little

emphasis, or else it has been too generally assumed that these toxemias

differ from those which are not accompanied by pyelitis or pj''elo-

nephritis.

Wiillenweberis made tlie suggestion that pressure in the renal pelvis during

pregnancy, by impairing kidney function, gave rise to the toxemias. This hy-

pothesis can liardly be accepted in view of the now recognized frequency of liy-

droneplirosis and increased ureteral pressure. Some additional factor must be

hjqpothecated. Williamsis an(J Hunnerw in calling attention to the seriousness of

pyelitis in pregnancy cite eacli one case that developed symptoms or signs of

toxemia, but the significance of these in relation to the pyelitis either escaped at-

tention or was not especially empliasized. In most of the other reports cited above

attention was confined to urologic aspects of tlie disease to the exclusion of general

systemic manifestations or functional disturbances. Eockwood, Mussey and Eeith,io

after revieAving 100 consecutive cases of toxemia, concluded that they conformed in

general Avith renal and vascular diseases encountered in nonpregnant subjects, ac-

cording to the classification of Volliard and Falir. In this classification pyelitis and

pyelonephritis form one category to which KockAvood, Mussey and Keith consigned

34 out of the 100 cases. None of these is described in the report, but under the

heading of acute nephritis appears a patient Aviiose Iiistory is marked by pains in

the back and abdomen and pyuria aa’Iio proA'ed at death, after recurrent toxemias,

to haA'e bilateral infected hydronephro.sis. Because this subject presented initially

edema, hypertension, and other signs of toxemia, the pyelonephritis is looked upon

as a complication of an acute nephritis. Kahn,2o largely on the basis of bacteriologic

studies of the urine, Avitli more extensiA’e examination in certain cases, found some

evidences of pyelitis in 40 out of 52 cases of toxemia Avhicli he examined. Hirst^i

suggested that there Avas some relation betAA'cen anatomic obstruction and infection

of the urinary tract and the late toxemias of pregnancy. O ’Sullivansz in a discus-

sion of "albuminuria in pregnancy” recognizes tAA'o major classes, those AA'itliout

and those AA’ith bacilluria. Of (37 cases, 46 belonged to tlie latter group and of

these 10 had hypertension. He calls attention to tlie fact that pain, dysuria, and

other symptoms of urinary tract infection may be absent, and blood chemistry and

functional tests may be normal in these cases. Edema Avas frequent. The course

Avas often afebrile until the puerperium; but after deliA-ery fever Avas the rule,

AA’hereas it Avas rare in patients Avithout bacilluria. In both classes respiratory

infections frequently preceded the onset of toxemia. EA'ans,s3 in a foIloAA’-up study

found that 4 out of 76 patients AA'itli noneclamptic toxemias, after intervals of from

four months to four years had definite cystitis or pyelitis. Mcnwraiths-* recognizes

infective nephritis Avith posithm urine cultures as one of the causes of eclamptic

or preeclamptic toxemias. Bell,2s in 10 autopsies of patients who died from

eclampsia, found the right ureter dilated 3 times, the bladder tAA’icc, and the left

ureter once. This, in itself, means little. Since some degree of hj’dronephrosis is

so commonly a part of pregnancy, it is only surprising that he did not find it more

often.

This does not pretend to be an exhaustive review of tlie voluminous

literature on the urinary disorders of pregnancy, but is believed to be

fairly representative of opinions on the subject, especially in relation

to toxemias. Throughout there is a striking tendency to separate

pyelitis of pregnancy from other toxemias, apparently chiefly because
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it has a more definite pathogenesis. This exhibits itself in a general

tolerance to more conservative treatment, which is strangely (incon-

sonant) with the repeated confession that pyelitis, even without toxemic

complications, if it extends into the latter months of pregnancy, when

ureteral obstruction is established, is extremely refractory to treat-

ment, can seldom be cured before delivery, leaves permanent anatomi-

cal residua, and is lilcely to recur in a more aggravated form in sub-

sequent pregnancies.

In relation to the course of disease the cases here reported can be

divided into four classes
: (1) Those who developed pj^litis before the

particular pregnancy in which toxemia occurred; (2) those who de-

veloped pyelitis early in pregnancy; (3) those in whom pyelitis was

discovered during the puerperium
; (4) a small number who had aute-

cedent toxemias and later developed, or were found to have, pyelitis.

The relation to toxemias of the pyelitis and pjmlonephritis in the last

two classes is especially open to question. In many, if not most, of

Ihe eases in which p.velitis was not discovered until the puerperium,

it is not improbable that it had preceded labor without having been

recognized. This was evidently the order of events in Cases 3 and 2

(3,666 and A 1,714), as the postmortem findings testify. In the latter

there is good reason 1o believe that hydronephrosis attended a pre-

ceding toxemic pregnancy in which no symptoms of pjmlitis were
recognized. It is not possible to secure equally good evidence in the

cases of Gl^ss 4 who did not come to autopsy.

Of the 41 patients, 25 had outspoken toxemias, 9 with eclamptic

seizures. Four had hypertension or edema or both. One had preg-

nancy terminated early. The remaining 11 either were not seen in

their initial illnesses or else were delivered elsewhere. In these the
diagnosis of toxemia depends on anamnesis or the subsequent clinical

course. Almost all received a diagnosis of toxemia of one kind or
another. To maintain that in the most authentic cases the coexistence
of pyelitis and toxemia was only coincidental would be less than open-
minded so long as the true cause and nature of toxemias are still

unknown.

It is relevant to inquire why, if toxemias so commonly result from
pyelitis, the fact has not long since commanded more recognition from
urologists as well as obstetricians. It seemed profitable, therefore, to
seai-ch the records of the hospital for cases of pyelitis occurring in the
coni-se of pregnancy in which the diagnosis of toxemia was not made.
It was found that out of 93 such cases, 25 developed before term defi-
nite hypertension (systolic pressure 150 or over; diastolic 90 or over),
sometimes accompanied by edema. The number would probably have
been larger if more assiduous attention had been given to examination
of blood pressure. Considering that the records examined include
subjects who had pyelitis which subsided in the early months of preg-
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,
nanej', and others avIio could not be observed throughout pregnancy,

the proportion who developed signs suggesting toxemia is by no means

insignificant. If these 25 patients are included among the pyelitic

toxemias the number of these is swelled to 66, or 19 per cent of all

the toxemias. In addition to those who developed hypertension and

edema, there is a large group of patients who, after pyelitis of preg-

nancj’’ proved to have permanent anatomical injuries of the urinary

tract, hydronephrosis, ureteral strictures, etc.

If a relation between pyelitis and toxemias is admitted, current con-

y cepts concerning the etiologj’- and pathogenesis of the latter are hardly

tenable. Nine of the patients in this series had typical attacks of

eclampsia. In many of these the existence of pyelitis had been estab-

lished in advance of the toxemia, in some it had long preceded the

toxemia. In this connection tlie patient, Case 9 (47,162) in the

autopsy gTOup, is partieularlj’- illuminating because she had a congenital

lesion of the urinaiy tract which had evidenced itself in hyposthenuria

and albuminuria long before her first pregnancy. Instead of eclampsia,

then, she should have presented the pictures which are described under

the terms, “low reserve kidney^’ or “uephi’itis of pregnancy." To

claim that the seizures which these patients had were not truly

eclamptic implies a preconception about the nature of this type of

toxemia for which there is no warrant. After all, the only features

by which it can be distinguished are its sudden onset and the convul-

sive explosions, which are beautifully illustrated in such cases as 1,

13, 20, and 33 (A 39,242, 37,453, 53,658, and 70,951). Too much empha-

sis' must not, however, be placed upon the association between pj^elitis

and eclampsia. Almost every clinical syndrome described among

toxemias is illustrated by one or other of the cases which have been

desci’ibed. This is not surpi’ising if it is apiireciated tliat quite similar

incidents may occur in the course of chronic pyelitis, hjulronephrosis,

and p3’’elonephritis without pregnancjL For example, in this series

Cases 16, 17, and 8 (26,921, 55,527 and 31,841) had convulsive seizures

subsequent to their toxemias, while the patients were neither pregnant

nor in the terminal stages of their disease. This lends support to the

eai’lier suggestion that the role of preguancj^ in the etiology of

toxemias maj* be merelj" to accelerate or exaggerate the progress of

a pathologic condition which is of itself capable of producing a similar

picture in the nonpregnant subject, evoking an acute explosion or

exacerbation of the disease.

To denj’ the toxemic cliaracter of tliese cases entirelj" becomes an

idle gesture in view of the fact that tlie great majority initially re-

ceived the diagnosis of toxemia. Nor can tliis be ascribed to any

peculiar local ignorance or negligence, since the records show that

in mau.v instances the original diagnosis of toxemia was made else-

whei’e, Avliile the true condition was discovered liere. The term toxemia

ma3
" ill fit patients with p3'elitis and p3'elonephritis of pregnanc3% but
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it cannot be denied them ivitliout a redefinition of toxemia so radical

that it would demand a complete revolution in the philosophic attitude

toward these interesting complications of pregnancy, and would prob-

ably end in abolishing the term toxemia and all that it implies. How-

ever beneficial such a revision might be for the future, it cannot serve

as a basis for retroactive criticism. The term “toxemia” has been

applied broadly to certain symptoms occurring singly or in more or

less characteristic complexes in the course of pregnancy, the chief of

which are albuminuria, hypertension, edema, and convulsive seizures.

These cases of ])yelitis without exception exhibited one and usually

more of these symptoms.

The postmortem pathology of the autopsied eases has not been de-

scribed or discussed in detail, partly for lack of space, chiefly because

this aspect of the subject will be discussed in a seiiarate communica-

tion, dealing with the pathology of toxemias of pregnancy as a whole.

To those who look upon morbid anatomy as the ultimate criterion for

the differentiation of toxemias, it may be said that the patients who
died in the acute stages of the disease presented, in addition to pyelo-

nephritis, the tubular and glomerular changes which are considered

characteristic of eclampsia, and in addition sometimes hemoiTliagic

and necrotic lesions of Ihc liver. Le-st it be claimed that these cases

were probably exceptional instances in which pyelonephritis and

eclampsia occurred eoincidentally, we hasten to add that in the sub-

sequent discussion of the pathology of toxemias, we hope to demon-
strate that those lesions are eharaetei-istic of no pai’ticular type of

toxemia and bear no clear relation to the details of the clinical syn-

drome nor to any antecedent pathologic condition which may have
acted as a predisposing cause.

The failure to recognize the role of pyelitis earlier with more fre-

quency may be attributed to the fact that it does not alwaj’s manifest
itself by the traditional signs and symptoms. Pain and lower urinary
irritation may be almost or entirely lacking, although they appeared
m this series more often t!um their .significance was recognized. Ex-
perience gives the impression that they are especiall}’- likely to be
inconspicuous in persons who have obstructive lesions of the urinary
tract. This is exemplified by the autopsied Case 9 (47,162), and by other

])atients with congenital obstructive lesions in our own case records
and in the recent reports of Longcojie-''’ and Ellis.-" Just such an
obstnictive condition is provided by the well-recognized hydroneph-
rosis of pregnancy, whether this be ascribed to pressure by the preg-
nant uterus or to morphologic changes in the walls of the ureters.
i>omcthing more than the usual ])crfunctory prenatal examinations
of urine and blood pressure is essential, if pyelitis is not to he over-
looked. At the very least microscopic examination of a clean voided
specimen as well as the routine test for albumin is indicated. Albumi-
nuria, except in the most acute pha.ses, may be inconspicuous, and
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blood pressure may not rise until the toxemic explosion. More weight

must be given to complaints of pain in the abdomen or back, urinary

frequency and burning, and other subjective complaints that are too

lightly attributed to irritability arising from the natural discomforts

of pregnancy.

The seriousness of the association of pyelitis and pregnancy, if these

protocols are typical, little justifies the casual attitude which it is

usually accorded. The present series of eases represents a formidable

group and includes subjects wlio received all the benefits of the most

modern methods of treatment, although this phase of the subject has

not been stressed in this report. It has long been clearly recognized

that elimination of urinary infection in the presence of obstruction of

the urinary tract is difficult, if not impossible. There is no reason to

believe that in this respect a physiologic obstruction is more benign

than a pathologic one.

Of the 41 cases presented, 7 died in the acute stages of toxemias; 10 after long

and miserable illnesses, with secondarily contracted pyelitic kidneys. One, who died

of adventitious causes, proved to have chronic hydronephrosis. Another 7, unless

they have succumbed, are living ivitii lesidua of the disease which will inevitably

bring them to the same end. Six, after inten'als of one to eight years, have symp-

toms or signs that suggest that they belong in the same class. Nine have been

followed for such short periods or disappeared so early tliat it is impossible to

predict their fate. On the basis of past experience it may be reasonably expected

that a certain proportion of them will return to spend their last days of misery

in the hands of the medical service. Only Case 24 (81,853) seems with any cer-

tainty to have escaped serious consequences; lier pregnancy was terminated quite

early, before any toxemic symptoms liad developed, on tlie basis of the pyelitis

alone.

One of the outstanding characteristics of pyelonephritis is its in-

sidious progress and long duration. The duration of life after pyelitis

became established in those of this series in which it can be accurately

established was: Cases 4 (63,494), five years; 5 (44,154), twenty-three

3'ears; 6 (A 9,526), nineteen years; 7 (8,250), seventeen years; 8

(31,841), sixteen years; 9 (47,162), thirteen j^ears; 16 (20,921), twelve

3'ears ; 17 (55,527), seven years; 18 (15,177), six 3’-ears; 19 (23,706),

eighteen 3^ears; 30 (7,841), more than ten 3mars, at least; 31 (34,922),

over twent3"-five 3^ears; 32 (26,573), over twelve years; 37 (35,865),

at least four 3"ears; 41 (81,771), over twenty-five years. In contrast

tlie term of happiness and health is pitifully short. Death usually

comes after a long and lingering illness in which h3’^pertension and

its sequelae are much more in evidence than renal insufficiency. Id

fact it is notorious that a large proportion of these eases are mistaken

for benign or malignant nephrosclerosis. The onset of hypertension

is capricious in the extreme and for long periods the blood pressure

ma3^ be so variable as to give tlie impression of a functional vasomotor

disturbance. The urine much of the time seems relatively innocent,

containing little or no albumin and onl3’- occasional white blood cells.
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The eoiu'se of the disease is, hoirever, usually punctuated hy recur-

rences or recrudescences of infection in Mdiich pyuria appears and

hypertension and its associated eYuls advance.

Such advances are usuall}* determined by the intervention of another

pregnancy, in which toxemic symptoms frequently recur. Subsequent

toxemias occurred in at least 10, probably 13, of the reported cases,

a large proportion in view of the number who died of acute toxemias,

those w^ho had no subsequent pregnancies, those Avho were lost to viev^

and those wdio have not yet had time to become pregnant again. In

two eases the recurrences "were frankl3’’ eclamptic, in both instances

in patients who had originally eclampsia. It is frequentlj’' stated in

the histories that subsequent pregnancies -svere uncomplicated. Such

.statements cannot be taken at their face value in view of the fact

that, •when objective examinations are available in similar cases, signs

of toxemia are frequentlj^ observed. Nevertheless in individual preg-

nancies certain persons appear to escape unscathed. The factors

which determine recurrence of toxemia remain to be discovered. There

are vague suggestions in some of the protocols that the secondary dis-

asters depend upon reinfection. The usual criteria of recovery, resto-

ration of normal blood pressure and elimination of pyuria and albumi-

nuria appear to be quite inadequate. Normal urine and blood pressure

have been demonstrated in patients who have demonstrable hydro-

nephrosis and in subjects in tlie advanced stage of the disease. Even
renal functional tests fail to reveal the nature of the disorder until

it lias reached an advanced stage. Certainlj^ the restoration of normal
blood pressure and urine gives no insurance against a recurrence -with

subsequent pregnancies.

In the one patient "^vlio appears v’ith reasonable certainty to have
escaped sequelae or residua (Case 24, 81,853), pregnancj- was termi-

nated earh* for p.yelitis alone, before toxemic s.ymptoms had developed.

Similar treatment in the other cases might not only have prevented
untold suffering and untimel.v deaths; it might also, bj’- enabling these

women to rid themselves of their infections, have contiabuted ulti-

mately more and better oir.spring. As is the ease in all toxemias, the
role of viable healtln' children in behalf of which these pregnancies
were allowed to continue is distre.ssingl.v small. It is not onlj' impera-
tive that pA'clitis of pregnancy be earlier and more frequently recog-
nized, but that it be considered an indication for the termination of
jiregnancy. 'With the pljY'siologic obstruction removed, continuous
natural drainage is more likel.v to effect a cure than temporarj^ or
intermittent drainage .secured In* posture or instrumentation. And
there may be hope that if the primary disease is cured it will not
recur in subsequent pregnancies.

It is not intended to give the impression that pyelitis is or even may
be the direct, or remote cause of all pregnanc.v toxemias. It is believed
tiiat tiie present report underestimates its actual importance in the
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production of these conditions. It is presumably, howevei*, only one

of a group of renal and vascular disorders wliieli may serve this pur-

pose. The reasons for this view Avill be j^resented in subsequent com-

munications. Pyelitis has been selected for first consideration, because

it is the most obvious of these disorders and can be demonstrated in

the most unequivocal objective manner.

SUMMARY

Of 320 patients with toxemias of pregnancy, 41 were found to have

pyelitis.

Of 25 autopsied patients witli vascular or renal disease that first

manifested itself in pregnancjq 11 were found to have pyelitis and

hydronephrosis or their sequelae.

Of 93 patients Avith p3^elitis complicating pregnancjq 25 developed,

befoi’e pregnancy AAms terminated, hj’^pertension or edema or both.

Reasons are giA'^en for belieAung tliat p.yelitis in these patients Avas

a major etiologic factor in the iiroduction of toxemia.

individual case records

Case 1.—Primipara, born 1911, entered liospital at lerm, Apr. 24, 1934. Extreme

Irequency and occasional pain after micturition, since onset of pregnancy; occa-

.sional dizzy spells and increasing edema for one month. B. P. 174/104, edema up

to the knees. Insertion Voorhees’ bag 7:30 p.M.
;
several convulsions beginning at

S p.si. Death from circulatory and respiratory failure at 9 P.v. just after delivery

of dead child by version and extraction.

Aulopsij: Bilateral hydrourelers and hydronephrosis; acute bilateral pyelitis;

polj'nuclear infiltration of kidney.s, especially near the pelvis; extensive necrosis of

renal tubules.

Case 2.—Born, 1907. 1929, delivery at home after 7 weeks in bed with edema

and h3'portension. About June 1, 1931, in last month of pregnanc.y, edema of feet,

extreme urinarj' frequency and burning. June 11, abdominal pain, followed by

vomiting and later convulsions. Admitted to hospital comatose, rvith stertorous

breathing, moderate edema of extremities, enlarged liver, jaundice, B. P. 182/130.

Blood pressure fell rapidly, shock developed, with death in a few hours, temperature

rising to 102.2°. Catheterized urine gro.«.s]y bloody, with mucli albumin and many

casts. N.P.N. 41.

Aniop.<;y; Bilateral hydroureters and hydronephrosis with pj-elitis, necrosis of

renal tubules, acute hemorrhagic hepatitis. Hydronephrosis evidently of long stand-

ing, antedating immediate illness.

Case 3.—Born 1898. Nor.mal deliveiy 1917; deliverj’ at S months for toxemia

in 1919 with postpartum fever ascribed to puerperal infection; miscarriage at 5

months in -July, 1921, after development of edema. After this exacerbation of

long-standing “indigestion’’ (abdominal pain). About Nov. 1 sudden chill, acute

dyspnea and orthopnea and severe headache, followed next daj' b.v persistent vomit-

ing, muscular cramps, precordial and lumbar pain. (Illness was preceded by “cold

in chest” with cough.) Later developed epistaxes, dizziness and blurred vision.

Entered hospital Nov. 22, B. P. 170/120, retinal edema and hemorrhages, rfiles and

friction rub over loft chest, abdominal tcnderne.ss, fever, albuminuria, pj'uria, pro-

found anemia, leucoc.vtosis, N.P.N. 171. Died Nov. 29 with cardiac and renal

failure and terminal parotitis.
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Auiopsy: Chronic cystitis, bilateral hydronephrosis, chronic ureteritis and

pyelitis, acute suppurative cystitis and pyelitis. Postmortem blood culture hemoly-

tic streptococci.

Case 4.

—

^Bom 1905. Entered hospital Afar. IS, 1928, for convulsions two days

after birth of 7.5 months’ fetus. Stuporous, temperature 101.4°, B. P'. 1S6/117,

slight edema of face, ankles and retinae, pus, hemolytic streptococci and colon

bacilli in catheterized urine, N.P.N. 69. Puerperium febrile. Relapse with fever,

headache, and lumbar pain after discharge. Alay 29, B. P. 160/120. Pleurisy

after miscarriage in 1930, led to discovery of hypertension and renal disease. Nov.,

1932, after respiratory infection, headache, and bilateral costovertebral pain, diurnal

and nocturnal urinarj^ frequency. Feb., 1933, increasing vomiting. Entered hospital

Apr. 27, B. P. 170/95, retinal arteriosclerosis, heart failure, albuminuria and pyuria,

N.P.N. 181. Persistent vomiting, steady deterioration to death June 1. Convul-

sion Apr. 30.

Autopsy: Bilateral hydronephrosis and hydronreters, chronic and acute ureteritis

and pyelitis, extreme contracted kidneys.

Case 5.—^Bom 1SS9. In seventh, month of pregnancy, 1912, chills, vomiting, pain

in legs and back, urinary frequency and urgency, hematuria. After this pains and

tenderness on one or other side of abdomen or in back. In addition, after 1921,

prccordial oppression and anginal pain. B. P. 1921, 120/70; 1924, 160/90. 1930,

hematuria and pain in both kidney regions. Supravaginal hysterectomy, left

oophorectomy, salpingectomy, and appendectomy without relief. 1930, hematuria

and bilateral renal pain. 1931, dyspnea, hcad,aches, dizziness, increased urinary

frequency, B. F. 265/140, tenderness in right hypochondrium and both lower quad-

rants, much albumin and few leucocytes in urine, N.P.N. 33. Steady deterioration

of cardiac and renal function, with recurrent abdominal and lumbar pain, until

death in 1935.

Autopsy: Dilatation of ureters and renal pelves, acute and chronic pyelonephritis,

extreme contracted kidneys.

Case 6 .—Born 1892. "Pus on kidneys” in first pregnancy, 1913. Subsequent

3 pregnancies supposedly uncomplicated. 1926, pains in lower quadrants of abdomen.
After 1930 increasing headaches and urinary frequency. Nov., 1931, dyspnea, fol-

lowed later by increasing vomiting, paroxysmal orthopnea and substernal pain.

Jan. 10, 1932, developed "grippe,” Jan. 37, edema of feet and ankles. Entered
hospital Feb. 14 with dyspnea, orthopnea, constant vomiting, anemia, signs of heart
failure, B. P. 240/140, retinal scars and hemorihagcs, edema of legs and sacrum,
.tenderness in right lower quadrant, urine of low specific gravity, ndth albumin,
red blood cells, few leucocytes and casts, N.P.N. 198.

Autopsy: Dilatation of ureters and renal pelves, extreme contracted kidneys,
acute supiiurativc pyeloncphiilis.

Case 7.—^Born 18SG. "Kidney trouble” after first pregnancy, 1910. Sub-
sequent attacks of urinary frequency and burning, hasting ten to twenty days, 4
or 5 times a year, with aggravated symptoms during pregnancies in 1914. 1918,
and 1920. In eighth month of pregnancy, 1922, edema of ankles, albumin, leuco-
cytes, epithelial cells and casts in urine, without hypertension. Urinary symptoms
further aggravated in this luegnaney and another in 1924. Oct. 20, 1926, pain in
back, urinary frequency and burning, dizziness, headaches, morning nausea, edema
of ankles, B. P. 200/llG. Pcb. 10, 1927, albumin and Icucocj-tes in urine, B. P.
216/1.35. Entered bospilal Feb. 14 with plieuobarbital poisoning (exfoliative der-
matitis). Died Mar. ,3.

Autop.yi: General epitlicbul desquamation with terminal bronchitis and broncho-
pneumonia. Bilateral double ureters. Chronic and acute pyelitis with various
degrec.s of dilatation of all four ureters and pelves and extreme secondary con-
traction of kidneys.



922 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

Case 8.—^Born 1894. First pregnancy ended in miscarriage at 6 months; second

and third reported uncomplicated. 1916, backache, headache, hematuria, urinary

frequency and burning. After this similar attacks at intervals, not relieved by

appendectomy and uterine fixation in 1918. Exacerbation of urinary symptoms,

dyspnea and blurred vision during pregnancy in 1924. Delivered in March. June

27, B. P. 130/82, symptoms persistent. 1925, edema late in pregnancy. Sept. 27,

1930, B. P. 220/120, albumin, pus, and blood in urine. December, cystoscopy re-

vealed cystitis, bilateral pyelitis, distortion of pelves and calyces of both kidneys,

moderate left hydronephrosis, calcareous shadows on right side. Attacks of severe

renal pain, frequency, hematuria and increasing signs of heart failure until death,

Jan. 26, 1932.

Autopsy: Cystitis, bilateral pyelitis with secondarily contracted pyelonephritic

kidneys, right nephrolithiasis.

Case 9.—^Born 1901. Morning nausea and vomiting since childhood. During

scarlet fever, 1919, low specific gravity urine with minimal albumin. 1920, vomiting

4 or 5 times a day throughout pregnancy. 1922, dyspnea, choking sensations and

nervousness. 1925, hypertension, profuse albuminuria and pyuria discovered. 1927,

convulsions after premature delivery. 1928 and 1929, occasional attacks of hema-

turia with convulsions. Early 1932, severe anemia, frequent epistaxes. Jan., 1933,

‘ ‘ grippe ’ ’ followed by persistent cough and extreme weakness. Entered hospital

Feb. 16, semistuporous, dehydrated from vomiting, B. P. 165/94, albuminuric

retinitis, enlarged heart, profound anemia, albuminuria and pyuria, N.P.N. 198.

Death one month later.

Autopsy: Congenital hj'poplasia of urethra and right kidney, bilateral hydro-

ureters and hydronephrosis, chronic cystitis, ureteritis and pyelitis with suppurative

pyelonephritis on left.

Case 10.—Born 1901. Two normal deliveries, the second Jan., 1924. Early in

March tonsillitis. Mar. 28, right lumbar pain, urinary frequency and burning,

hematuria. Entered hospital Apr. 7, B. P. 119/70, both kidneys palpable, tender-

ness in right flank, temperature 103°, leucocytosis, albumin, pus and streptococci

in urine. Cystoscopy Apr. 9 reported negative. June 26, 1925, early in pregnancy,

albumin, few leucocytes and few red blood cells in urine, B. P. 94/44. Delivered

elsewhere. Entered hospital Oct. 21, 1927, in early pregnancy, vomiting, with

slight fever, little albumin, few leucocytes and casts in urine, B. P. 110/60.

Entered another hospital Dec. 1, vomiting persisting, with difSculty in voiding,

burning on urination, profound anemia, B. P. 115/78, albumin, rare casts and

many leucocytes in urine. Deatli Dec. 3. Autopsy records secured from hospital

inadequate.

Case 11.—Born 1892. May, 1929, early in fifth pregnancy, nausea, vomiting

and chills. Comparatively well July and August. Sept 9, pain in back and epigas-

trium, extreme urinary frequenej-, edema of feet and face. Sept 23, epigastric and

light lumbar tenderness, edema of feet, albumin, occasional leucocytes and rare

casts in urine. Pregnancy terminated Sept. 25. Puei-perium febrile, complicated

by femoral tlirombophlebitis, pulmonary embolism, persistent pyuria and bacilluria.

1933, urinary frequency- and burning. Cytoscopy May 17, 1934, bifid ureters,

right hydronephrosis, N.P.N. 23, phthalcin excretion 40. Death few days later from

pulmonary embolus following uterine suspension.

Autopsy: Pulmonary embolus. Acute focal necrosis of renal tubules, hemor-

rhages and congestion of kidneys, some chronic glomerular lesions. Dilatation of

right ureter and renal pelvis without pyelitis.

Case 12.—Born 1896. Normal pregnancies 1925 and 1928, miscarriage 1931.

Entered hospital 4 a.m. Dec. 20, almost at term, after 2 months’ headache and

edema of feet. Pulse 120, B. P. 160/110, edema of trunk and leg.s, slight cough.
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S A.Jt. cougli worse, sputum bloody, breatlung rapid, skin clammy, pulse 144. Signs

of bilateral bronchopneumonia at 11 A.sr. Death next morning. Albumin, leucocytes

and red blood cells in urine, secondarj" anemia, leucocytosis.

Autopsy; Diffuse bronchopneumonia, extensive hepatic necrosis with inflam-

matory lesions, slight degenerative changes in renal -tubules and glomeruli, dila-

tation right renal pelvis and ureter without pyelitis.

Case 13.—^Born 1892. First pregnancy terminated at 6 months early in 1924 for

severe pyelitis. Later in same year, early in pregnancy, recurrence, treated con-

servatively. July G, 1925, slight edema of feet. July 10, epigastric pain and nausea

in A.M. Found in coma (presumably postconvulsive) at 4 P.M. Entered hospital,

9 P.M. after 2 more convulsions, with temperature 105°, B. P. 180/100. Blood

pressure fell to shock levels after further convulsions. Delivery dead fetus July 7

;

death July 8, with terminal temperature 107.4°. Much albumin, many leucocytes,

red blood cells and bacilli and occasional casts in 2 catheter urine specimens.

Case 14.—Born 1902. Cesarean section at term for dystocia, 1924: albumin

and many leucocytes in urine, blood pressure normal, course afebrile. Cesarean

192G; urine as before, B. P. 138/100, right costovertebral pain and pyuria during

puerium. Entered hospital Oct. 11, 1927, with albuminuria, p3'uria, edema,

retinal edema, bilateral costovertebral tenderness, %Yithout hypertension, hamng
had chills, fever and urinary frequencj' for some time. After cesarean section

and section of fallopian tubes, Oct. 21, fever, increasing edema and hypertension.

Nov. 13, convulsions, followed bj' coma and death.

Case 15.—Born 1897. Pregnancy, 1925, presumably uncomplicated. Early in

Dec., 1932, in seventh or eighth month, sore throat, hoarseness and cough, with

later increasing nausea, vomiting, and epigastric pain. Entered hospital Jan. 2,

1933, vomiting, dehydrated, afebrile, with slight cervical adenitis, minimal icterus

and edema, B. P. 130/90, extensive retinitis, many leucoc.vtes and bacilli, but little

albumin and rare casts in urine. Cesarean section Jan. 17. Death Jan. 27, preceded

by fever, increasing to 104°, and terminallj* bj’ nystagmus, strabismus, signs of

tetanj”, left facial weakness and convulsions, but no hypertension.

Case 1G.—Bom 1889. 1914, pjmlitis. Recurrence 1918 and 1920, when cystos-

copj’ confirmed diagnosis (bilateral), B. P. 118/70, phthalein excretion 78. 1922,
after deliver.v, hematuria, fever and lumbar pain. Feb., 1925, dizziness, blurred
vision, vomiting, weakness, fever and extreme urinary frequency. Entered lios-

pital klar. 1 after 2 convulsions, B. P. 200/350, advanced retinitis, albumin, casts
and pus in urine, N.P.N. 53. Increasing renal and cardiac failure until death.
June 8, 192G.

Case 17.—^Born ISSS. Oct. 5, 1926, delivered at term after a week of hjqperten-
sion without albuminuria. Oct. G, sudden convulsion followed by sudden passage of
large volume of urine. B. P. 230/1G0. Puerperium febrile, with persistent hj’per-
tension, urinary frequency and burning and profuse pyuria. History of cj'stitis

preceding pregnanc.v. Cystoscopy Mar., 1927, cystitis and right pyelitis. Sjunptoms
of urinary infection and hvperten.sion until death from cerebral accident Mar 29
1933.

'

Case 18.—^Born 1892. Dec. 24, 1922, 4 months before term in third pregnancy
entered hospital for hemorrhage from separated placenta, with albuminuria, cjdin-
druria and B. P. lGS/122. Pregnancy terminated. Puerperium febrile, hyperten-
sion persistent. Entered hospital Sept. 12, 1923, 3 months before term, with lumbar
pain, headache, B. P. 250/150, retinal edema and cardiac enlargement. Supravaginal
hy.otcrcctomv'. Puerperium febrile. Hvpertension, pj-uria and pains in back
}.-ersistcd. 3927, hemiplegia. Bilateral lij'dronephrosis and pj'elitis proved by ev'stos-
copj-. Death .Tunc 1, 1928, from intraventricular hemorrhage.
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Case 19.—^Born 1S87. 1907, in third month of first pregnancy, albuminuria and

edema. HI for a montli following termination of pregnancy. 1914, entered hos-

pital for similar condition. Aug. 29, 1923, in eighth month B. P. 154/94; Sept.

14, 160/100, albuminuria and pyuria. After delivery. Sept. 20, persistent hyper-

tension and pyuria with pain in back. Oct., 1925, s^Telling of face, pallor and

epistaxis, succeeded in December by d3'sx)nea, nausea and vomiting. Entei ed hospital

Dec. 17 m extremis with advanced renal and cardiac failure and died Dec. 19.

N.P.K 410.

Case 20.—Born 1895. 1925, miscarriage. Burning urination 1 week in succeed-

ing summer. Mar. 9, 1926, in third month, symptoms of pyelitis. April 14, cj'stos-

copy revealed pus from left ureter, dilatation of left renal pelvis and impaired

function of both kidnej'S. Treatment by renal lavage until July 29. Sept. 25,

B. P. 150/90, rising to 172/90. Entered hospital Oct. 9, 3 p.st., vomiting, 6 p.M'.

commlsions, delivery 10:30. Puerperium febrile. Hypertension subsided. Cystos-

copy, Mar., 1927, peisistent left hj'dronephrosis, impaired function riglit kidnej’,

unimproved by cj'stoscopic treatments and plastic operation on left renal pelvi.s.

Case 21.—Born 1903. Entered hospital Oct. 15, 1935, at term. Sj'mptoms of

pyelitis early in pregnancy, febrile illness in August, edema leading to discovery

of pyuria in September, followed by increasing hypertension and albuminuria. Oct.

18, cesarean section, followed bj’- prolonged fever, renal pain and urinary frequency

and burning, complicated by pleurisy with effusion. Nov. 7, intravenous pyelo-

grams revealed right hydronephrosis and hydroureter. Pjnria persisted 2 months

later.

Case 22.—Born 1900. Entered hospital .Ian. 7, 1928, 6 montlis pregnant with

bilateral pj'elitis, h3'dronephrosis and h3'droureters (cystoscopic diagnosis), N.P.N.

43, phthalein excretion 50. Discharged and delivered at home. Readmitted Aug.

13, 1929, 3 months pregnant, with s3Tnptoms and signs of p3nlitis and history of

intermittent hematuria since previous pregnanc3’’, B. P. 100/60. Pregnanc3’' termi-

nated b3
^ h3nterectom3

'. Treatment in urologic clinic until Apr., 1932.

Case 23.—Born 1899. Nov., 1920, in first pregnancy, pain in left side, urinari’

frequenc3
'' and burning. Entered hospital March 20, 1921, B. P. 160/120. April

1, C3’’Stoscopy revealed severe cystitis (ureters and kidne3^s not examined). After

deliver3
’- April 2, fever, unmistakable signs and si^mptoms of pyelitis, B. coU in

urine. B. P. 140/95 on disch.arge, April 13.

Case 24.—Born 1904. Dec. 2, 1929, 5 months pregnant, sore throat, cough and

chills; Dec. 7, pain and tenderness in right flank, radiating downward, urinari'

frequenc3' and burning, herpes, albumin, pus and blood in urine, B. P. 138/70,

N.P.N. 35. Cystoscopy revealed bilateral pyelitis, B. coli. Cesai'ean section

.Tan. 10. Subsequent treatment in urologic clinic. .Tan., 1933, urine negative,

B. P. 120/74.

Case 25.—Born 1902. 1918, pneumonia. Jan., 1924, scarlet fever, treated witli

serum, complicated b3’ serum sickness and pyuria. Nov., 1924, curettage for in-

complete abortion, B. P. 130/70, few leucocytes and red blood cells without albumin

in urine. June, 1925, similar condition, sliglit albuminuria. Feb. 15, 1927, 7

months pregnant, B. P. 153/94, tenderness in both flanks, general edema, leucoci'tes

and Staph, aureus in catheterized urine. Difficult!’ in voiding and pain on urination

earlier in prcgnanc!'. Delivered March 3, puerperium febrile. April 10, 1930,

premature deliver!’ after a week of vomiting, edema, albuminuria, B. P. 170/110)

albumin, Iciicoei’tes and B. coli in urine. May’ 17, cy’sto-scop!’ revealed ej’stitis, but

no pyelitis. Sept. 29, renal lavage for B. coli pyelitis. May 21, 1931, pregnancy

terminated after symptoms of pyelitis, because of edema, B. P. 200/130, chorio-
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retinitis. • May 3, no hydronephrosis by intravenous pyelography. Section of fal-

lopian tubes June 13. Followed until Aug. 21, 1935, for dyspnea and palpitation

without hypertension.

Case 26.—Born 1890. Kidney trouble 1 month in first pregnancy, 1917. June

23, 1919, in last month of pregnancy, bilateral pyelitis of 2 months’ duration diag-

nosed by cystoscopy. Delivered July 14, B. P. normal. Aug., 1927, early in preg-

nancy slight albuminuria without hypertension. Delivered Mar., 1928. Blood pres-

sure, determined only at time of discharge, 110/70. April 23, B. P'. 140/96, slight

albuminuria. Still sundving Jan. 8, 1931.

Case 27.—Born 1898. Cesarean section, 1928, for premature separation of pla-

centa and albuminuria. 1930, cesarean at term for albuminuria and edema, B. P.

112/70, followed by ulcerative cystitis, treated until Feb. 10, 1934. No examina-

tions of kidneys nor blood pressure.

Case 28.—Born 1915. 1928, cellulitis of leg and urinary frequency. Sept., 1933,

fibrosarcoma of right axilla removed, B. P. 132/88, minimal albumin and many

leucocytes in urine. Oct. 15, 1935, near term, B. P. 156/110, albuminuria, edema

of hands. Nov. 23, after delivery, right hydronephrosis and hydroureter by intra-

venous pyelography. Jan. 30, 1936, same by cystoscopy.

Case 29.—^Born 1918. Nov. 26, 1935, just before term in first pregnancy, after

a month of slight edema, slight albuminuria, B. P. 146/95. Delivered Nov. 30.

Dec. 7., mild right hydronephrosis by intravenous pyelography.

Case 30.—^Born 1897. 1917, second pregnancy terminated for hypertension,

pain in back and sides, without albuminuria. Subsequent intermittent pain in

flank. Prom August to December, 1920, headache, pain in back and hypertension.

Sept., 1922, delivered at home, no albuminuria nor hypertension in August. Entered

hospital Sept. 24, 1923, for chills, fever, urinary frequency and burning, with profuse

pyuria, B. P. 170, phthalein excretion 45. Cystoscopy revealed cystitis and left

pyelitis. Feb., 1925, after self-induced abortion at 5 months, albuminuria and pyuria.

Nov., 1929, in sixtli niontli B. P. 170/100. Dec., urinary frequency, dyspnea, edema
of anldes, B. P. 200/100, N.P.N. 23, phthalein excretion 65. Drethral stricture,

clironic cystitis and dilatation of both renal pelves found by cystoscopy. Stricture

dilated. Delivered Mar. 10, 1930. Treated for hypertension and cardiac asthma until

June, 1933.

Case 31.—^Born 1882. 1909, after stillbirth (third pregnancy) at term, pyelitis

discovered. 1922, sharp pain in right flank. Oct., 1924, after .similar pain in left

flank cystoscopy revealed calculus at left urctcropelvic junction, dilatation of left
renal pelvis, cocci and pus from both ureters. B. P. 178/100, heart enlarged.
Calculus removed by pyelotomy. Increasing hypertension and associated symptoms
nntil last \'isit, Apr., 1934.

Case 32.—Bora 1905. 1923, pregnancy terminated in fifth month for bilateral
pyelitis. Chills, fever and pyuria in puerperium. Subsequent!}- subcutaneous
abscesses and blood culture containing nonhemolytic streptococci and Staph, aurens.
Bilateral hydronephrosis found at cy.stoscopy. In subsequent pregnancies in 1928,
1933, 1934, and 1935, increasing signs of hypertension and heart failure with an-
gina. Dec., 1935. B. P. 200/130, albumin and leucocytes in urine, N.P.N. and
phthalein normal, moderate right hydronephrosis and hydroureter by intravenous
pyelography.

Case 33.—Bora 1906. Kidney trouble 1908. Mar. 27, 1927, in fourth month
of first pregnancy, p.raria, following tonsillitis, with chills and fever, treated else-
where. Apr. 24. pj-uria, B. P. 120/75, N.P.N. 32, phthalein excretion GO. Jlay 27,
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edema of feet. June 5, B. P. 148/88. July 31, disturbance of vision, B. P. 150/100.

Aug, 5, during laboi’, convulsions. Puerperium febrile. Aug. 21, on discharge,

pyuria persisted.

Case 34.—Born 1905. Feb., 1927, early in first pregnancy pain in right flank,

chills, fever, urinary frequency and burning. June 28, signs of acute pyelitis, fever,

nonhemolytic streptococci in blood culture, no hypertension. July 13, perirectal

abscess drained. Delivered elsewhere Oct. 3. 1928, miscarriage at 7 months.

1929, delivered elsewhere, fever and pyuria in puerperium. 1932, seen once in

pregnancy at 3 months, condition unknown.

Case 35.—Born 1893. 1923, 2 months after second delivery, urinary urgency,

frequency and burning. 1927, increasing frontal headaches, 1928, pain in back,

failing \dsion, followed later b}' palpitation, dyspnea, vomiting and frequent

epistaxes. 1929, pus and B. coli in urine, advanced retinitis, B. P. 270/150, N.P.N.

33, phthalein excretion 40.

Case 36.—Born 1900. 1928, in last month of pregnancy, albuminuria and pyuria.

Ten days later slight retinal edema, B. P. 130/100, N.P.N. 26, phthalein excretion

60, B. coli in catheterized urine. Two weeks later, a^' term, edema of feet and

ankles, pufiSness of eyelids, retinitis. After delivery, fever, suprapubic pain and

urinary frequency. Pjuiria a month later. B. P. not elevated except as noted above.

Case 37.—^Born 1885. 1921, in fifth pregnancy terminated for hematuria, urinary

frequency, headaches and palpitation. 1924, abortion at 2 months. Jan. 1, 1925,

in fourth month, headache, epistaxis, urinary frequency, dyspnea, palpitation, B. P.

250/140. N.P.N. Feb. 11, 96, Feb. 20, 120; phtlialein excretion 6, albumin, pus,

blood and casts in urine. Left hospital against adviee.

Case 38.—Born 1896. 1929, early in first pregnancy, urinary frequency and

burning with pyuria. Six weeks before term slight hypertension and edema. Re-

currence of dysuria just before term. Febrile puerperium.

Case 39.—Born 1905. Entered hospital in first labor Feb. 14, 1927, iidth edema

of legs, B. P. 160/100, after period of edema, visual disturbances, urinary frequency

and burning. Puerperium febrile, with jius in catheterized urine. May 9, backache,

urinary frequency' and burning and profuse pyuria, which had disappeared by

June 25.

Case 40.—Born 1895. 1925, kidney trouble in fifth month of pregnancy, but

went to term. Renal condition and blood pressure aggravated during puerperium.

Early in Jan., 1927, 4 months before term, increasing edema. Entered hospital

Feb. 9, with general edema, retinitis and hypertension. After delivery Feb. 10,

high fever, urinary' frequency' and burning, abdominal pain, bilateral costovertebral

pain and py'uria.

Case 41.—^Born 1874. 1910, in second month of second pregnancy bilateral

costovertebral pain and urinary burning. After delivery at terjii, convulsions,

delirium, fever and urinary retention. Subsequently' albuminuria and frequency.

1924, hyq)ertension. 1926, headaches and edema of ankles. 1929, B. P. 184/100,

heart enlarged, retinal arteriosclerosis. Steadily' increasing hy'pertension with cardiac

and renal failure until last seen in 1935 with B. P. 210/100, heart failure, fever,

costovertebral tenderness, pus and B. coli in catheterized urine, N.P.N. 45 to 60.

Case 42.—^Born 1898. Mar. 24, 1926, albuminuria, B. P. 200. Delivered Apr.

5. Puerperium febrile with hypertension until Apr. 24, and frank py'uria through-

out. June 11, B. P. 150/95, many' leucocy'tes in urine. Mar., 1932, B. P. 140/88,

urine clear.

We should like to express our appreciation to Dr. Arthur H. Morse, to whose
kindness in providing' the material and his cooperation in the investigation we arc

greatly indebted.
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BLOOD AND PLAS]\IA VOLUME CHAN(}ES IN ECLAMPSIA^'

William J. Dieckmann, S.B., M.D., Chicago, III.

(From the Department of Obstetrics and Gynecology, The University of Chicago,
and The Chicago Lying-In Eospital)

Marked changes in many of the constituents of the blood occur

during pregnancy. These changes in the blood and plasma vol-

umes, hemoglobin and serum protein concentration are of such a mag-
nitude that if the patient were not pregnant they would he considered

abnormal and might he associated in many eases with characteristic

symptoms and signs. Such alterations in blood volume in eclampsia
and preeclampsia are intimately associated with the disease process.

During the past twelve years we have been studying various con-
stituents in tlie blood and urine of toxemic patients. As soon as suffi-

cient data were accumulated for one substance its determination was
stopped, unless significant changes occurred. Thus during this period
innumerable analyses were made, hut the most marked changes, which
were detected by frequent serial specimens of blood and which were
of prognostic value, were in the hemoglobin, cell volume, and serum
protein concentration in eclampsia and preeelampsia. These changes
which may occur with extreme rapidity in many patients are due to
alterations in blood and plasma volumes.

Tabic I illustrates tlie average and range for the hemoglobin, cell volume, and
serum protein in patients with eclampsia. The day on which the convulsions and
coma occurred is designated as “O,” and the data are listed under days before

’Keaa by invitation at Duke University, Durham, North CaroOna, April 23, 1S3G.
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and after the occurrence of the acute disease. These studies were made on 97

patients with eclampsia, but a sufficient number of serial determinations were ob-

tained on only 42. The convulsions and delivery occurred on the same day in

34 patients. Five patients had eclampsia two to nine days before, and three

after deliverj'. The reduction in the concentration of hemoglobin, cell volume

and serum protein without hemorrhage indicates an increase in blood and plasma

volumes. An increase in the concentration indicates a shrinhage in the volume.

These changes are not always parallel, but the direction of change is usually the

same. Thus, for example, in one patient the hemoglobin dropped 37 per cent, the

cell volume 34 per cent, and the serum protein only 25 per cent. The maximum

average decrease in serum protein, amounting to 24 per cent, occurred on the third

day and then there was a rapid return to the normal range by the fourteenth day.

The maximum hemoglobin and cell volume reductions occurred on the seventh day

and amounted to 22 and 25 per cent, respectively. By the third postpartum week

the hemoglobin and cell volume concentrations were withiji the normal range. Tlie

increase in serum protein is slightl}'- more rapid tlian in the hemoglobin and cell

volume. Similarly, the increase in cell volume is more rapid than the hemoglobin.

Occasionally, when a blood dilution occurs, the discrepancy between hemoglobin

and cell volume is so great it gives the appearance that red blood cells were in-

troduced, which contain a liighcr concentration of hemoglobin than that originally

present.

Serial determinations of blood and plasma volumes were made, but, unfortunately,

with the methods now available repeated determinations at short intervals do not

give reliable results. Our average figures are listed in Table II. The difference

in blood and plasma volumes between the normal pregnant and preeclamptic group

is not significant. Tlie number of eclamptic patients is too small to be of value.

It is obvious, however, tliat botli groups, especially the latter one, show a definite

decrease in blood volume. Rowntree and Brown designate this condition as a

polycythemic hypovolemia (a decrease in both blood and plasma, but a greater

Table II. Volujie per Kilogram of Body Weight

NO. OF
PATIENTS

BLOOD—C.C,
1

PLASMA C.C.

AVERAGE RANGE AVERAGE RANGE

Nonpregnant women* 25 85.7 77- 94 51.7 45-58
Normal pregnancy 55 80.9 55-115 49.8 35-65
Vascular-renal disease 29 83.2 C9-105 50.9 45-65
Preeclampsia 14 77.5 65- 95 47.0 35-55
Eclampsia G 71.4 G7- 78 39.4 33-46

U, and Brown, G. : The ’Volume of Blood and Plasma, Philadelphia,
1929, W. B. Saunders Co.

decrease in ilie latter than the former, resulting in a proportionally greater cell

volume). Three of the eclamptic patients with the small blood volumes died.

Fig. 1 illustrates graphically the changes in hemoglobin, cell volume, and serum
protein which occurred before, during, and after eclampsia in three patients. The
tirst patient, E. R., who had a severe preeclampsia with a subnormal blood and
plasma volume, .showed an increase in the hemoglobin, cell volume, and serum protein
of 12, 21 and 28 per cent while under treatment, or an average reduction in
the blood volume of 20 per cent. The blood pressure increased, the urine
volume decreased, and headache and vi.sual .symptoms appeared simultaneously.
Labor was induced, but within a few hours convulsions and coma developed. Coma
was still present forty-eight hours after delivery and the patient regained con-
.sciou.'jnes.': only after an injection of gum acacia solution which initiated a blood
dilution, a diuresis and clinic.al improvement. If the blood and plasma volumes at
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the sixth postpartum week were normal for this patient, whose weight was 14

kg. less, then the volumes determined before the convulsion were markedly below

normal.

The second case illustrates the reduction in hemoglobin, cell volume and serum

protein, or an increase of blood vojunie amounting to 18 per cent, coincidental with

the cure of the convulsions and coma seven days before deliveiy. Our treatment

consisted of intramuscular injections of 25 per cent magnesium sulpliate and intra-

venous injections of 1000 c.c. of 20 per cent glucose solution at six- to eight-hour

intervals.

The third case, F. F., also illustrates the blood dilution which occurred siniul

taneously with the cessation of convulsions, return of consciousness and diuresis.

The fetus died forty-eight hours after admission of the patient. The calculated

average increase in blood and plasma volumes amounted to 23 per cent.

Table III lists the average changes in blood and plasma volumes as determined

by changes in hemoglobin, cell volume and serum protein. The figure for the

initial determinations was used as the divisor and the difTerence between it and the

figure for the greatest increase or decrease was the dividend. The quotient wa.s

multiplied by 100. The three quotients were added together and an average figure
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was obtained. This figure was assumed to represent the alteration in blood volume.

If the Iiemoglobin, cell volume and serum protein increased, the blood and plasma

volumes decreased, and vice versa.

Column (a) represents those patients in whom one or more blood sjiecimens were

obtained two hours to seven days before the onset of convulsions. Twelve patients

showed a reduction in blood volume of from 7 to 4G per cent, as convulsions and

coma occurred. These patients showed comparable increases in volume after de-

livery, as indicated in Column (b).

TabijE hi. Blood Volume Changes in Eclami’Sia

IIANGE OF
CHANGE

I’FJt CENT

preeclampsia

ANTEPARTUM

—» ECLAMPSIA

POSTPARTUSI

ANTEPARTUM OR
POSTPARTUM
ECLAMPSIA

AFTER INTRAPARTUM
ECLAMPSIA AND

DELIVERY

DECREASE INCREASE INCREASE DECREASE INCREASE

(a) (b) (c) (d) (c)

1- 9 5
1 2 2Mmm 2 3 4 1 11

2 i 3 4 i 9

2 5 3

Total 12 11 S
!

25

Column (c) contains data from eight patients, five of whom had antepartum,

and three postpartum, eclampsia. The convulsions in the former group oc-

curred 2, G, 7, 9, and 9 days, respectively, before delivery. There was no blood

loss in this group. The changes in volume in the postpartum group resemble those

of the antepartum group so closely that we do not believe they were due to the

blood loss of 200 to 300 c.c. occurring at the time of delivery.

Columns (d) and (e) contain data from patients in whom the onset of the

eclampsia preceded the delivery, but both occuired on the same day. Three patients

showed a further decrease in blood volume while under treatment. Two of them
died. After delivery the increase ranged from 7 to 39 per cent.

Blood studies were available in three patients who died. Thej’' showed average

decreases in the blood volume as follows: 13, 17, and 14 per cent. The amount of

blood in three of these was G9, 78, and G9 c.c., and the plasma was 39, 39, and 32

c.c. per kilogram of body weight.

Fig. 2 illustrates the changes in cell volume and scrum protein during normal and
toxemic pregnancy. Bieckmann and Wegner have demonstrated, by serial detormina-
tioms of blood and plasma volumes, hemoglobin, cell volume, and serum protein
concentration on the same patients, that the increase in plasma volume is 25 per
cent and the blood volume is 23 per cent at term. Tliercfore, although there is

a decrease in the concentration of hemoglobin, cell volume, and scrum protein, the
total amount of each is increased. No adequate explanation for these changes has
been advanced. In a previous article, using similar methods, the author demon-
strated that the changes in the concentration of hemoglobin, cell volume, and serum
protein in the vascular-renal group (chronic nephritis in pregnancy) were parallel
to those, of normal pregnancy. However, preeclamptic patients showed changes
similar to those of eclampsia. The fact tliat the graplis for these latter two con-
ditions are tilniost identical indicates the close relation.ship of ])reeelainj)sia to
eclampsia. The cerebnil, visual, and gastrointestinal symptoms, and the oliguriii
of prceclampsia and eclampsia are directly a.ssociated with the blood concentration.
The amelioration or cure of these symirtoms likewise occurs with a blood dilution.
TJio height of tlie blood pre.ssure. degree of albuminuria, or amount of edema does
not always par-.illel the changes in blood volume.
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DISCUSSION

The increase in hemoglobin, cell volume, and serum protein is caused

by the passage of water as a dialysate containing electrolytes, glucose,

and the nonprotein nitrogen constituents into the tissues. Serum pi’o-

tein escapes into the tissue spaces and some of the erythrocytes may
be stored in the spleen and others stagnate in the capillaries of the

muscles if the blood concentration is prolonged. The reverse process

occurs as the blood dilutes, and water, electrolytes, etc., pass into the

blood stream. A blood dilution occurs after hemori’hage. If the re-

duction in the hemoglobin, cell volume, and serum protein occurred

only after delivery the most probable explanation would be that it is

the result of the blood dilution taking place after the blood loss in-

cidental to delivery. Tlie fact that a blood dilution was observed five

Gn>%

Pig’. 2.—Graphs illustrating the average changes as determined by serial e.xamina-
tions of the blood. The figures for eclampsia are based on 21 eclamptic patients, ana
differ slightly from those in Table I, which are based on 42 patients.

times before delivery indicates that hemoi’rhage is not a factor. Fiu’-

thermore, the blood was more concentrated in fifteen cases, thus in-

dicating the need for a subsequent dilution or return to the normal.

The liemoglobin, cell volume, and serum protein concentration may

drop below the normal because of an overcompensation bj^ the vascu-

lar si'stem, but the normal volume is established within a few days.

There is no constant relationship between the degree of blood dilution

and the amount of edema.

The observations of Rowntree and Brown on patients, and Dieck-

mann and Wegner on themselves and patient.s, demonstrate that the

blood and plasma volumes, liemoglobin, cell volume, and serum ])ro-

tein concentration tend to be constant for the individual under normal
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conditions. Disease or markedlj’’ abnormal practices, sucb as tlie ex-

cessive ingestion of water, deliberate debydratiou, or excessive exer-

cise, will cause changes, bnt as soon as conditions are normal, the

hemoglobin, cell volume and serum protein, and in all probability

the blood and plasma volumes, return to their usual amount.

The blood dilution which occurs after delivery in toxemic patients

was discussed by Schwarz and Dieckmann in 1929, with a review of

the literature. They demonstrated that clinical improvement in

eclampsia was associated with a blood dilution. Failure of the blood

to dilute with their usual treatment indicated that the eclampsia was

of the severe type and that delivery offered the only hope for the

mother.

Skajaa determined the cell volume of a large number of normal and

toxemic patients and reported his results in 1929. He stated that an

average blood concentration of 15 per cent, or condensation, as he

termed it, occurred during labor in toxemic patients. Those patients

showing a greater concentration also evidenced s3^mptoms of greater

severity in the toxemias. Blood dilution was accompanied by abate-

ment of the symptoms. He stated that the greatest condensation Avas

found in impending eclampsia, amounting to 23 per cent before labor

and to 30 per cent during labor. The average blood dilution amounted
to 25 per cent during convalescence. One patient slioAved a 78 per

cent decrease in cell volume.

The reports bA”- Skajaa and by Sclnvarz and Dieckmann were pub-

lished independent!}’ of each other in 1929. The results and conclu-

sions are identical.

Table W contains data from a group of diseases which are associated with a

blood concentration. It lias been only within tlie past decade tJiat tlic clinician

has become cognizant of the importance of a concentration of the blood. The data
in the table indicate that the amount of fluid usualh^ given parenterally, necessary
to restore the blood and plasma volumes to normal, ranges from 9.3 to 843 c.c. per
hour. It is obvious that the administr.ation of small amounts of fluid is of little

value. The treatment of these various conditions necessitates the regulation of
the water balance by the determination of hemoglobin, cell volume, or serum protein,
or by the hourly measurement of the urine. The latter plus one of the blood con-
stituents is the ideal method.

It has been demonstrated repeatedly that .shock is associated AAuth a

hemoeoncentration, but the results of Underhill and eoAvorkers in the
treatment of severe burns with large amounts of fluid flrst indicated
the clinical importance of reduction in blood volume. They demon-
.strated conelusiA*ely that the hA’perpATexia, tachycai-dia, delirium,
oliguria, and high mortality in extensive burns Avas associated Avith a
tremendous increase in hemoglobin concentration, indicatiA’e of a
blond concentration, but that if sufiicieut fluids Avere giA-en to loAver
the hemoglobin to normal, these symptoms and signs disappeared or
Avere abated in degree and recoA’ery usuallA’- occurred.
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- Peters and coworkers, E<alli and Waterhouse, and other investigators

liave described the concentration of the blood in diabetic coma, as indi-

cated b.Y the high hemoglobin, cell A’olume or serum protein concentra-

tion, compared with the figures for these substances Avhen the diabetes

is under control. They noted that an oliguria or anuria was present

with the concentrated blood. If urine could be obtained, it contained

remarkably low concentrations of nitrogen and sodium chloride. The

concentration of these substances in the urine increased rapidly as the

condition of the patients improved and the blood became diluted. We
have made similar observations in eclamptic patients. They have

pointed out that there is no parallelism between hemoglobin and

serum protein changes, but that the direction of change is the same.

They also noted that a failure of the blood to dilute or a reappearance

of the blood concentration indicated a change for the woi’se in the

clinical condition. Thej’’ stated, furthermore, that a delay in the resto-

ration of sei’um volume and blood concentration is a more accurate

criterion for determining the prognosis than either blood sugar or

carbon dioxide determination.

Himwich has demonstrated that the lack of water in depanereatized

dogs causes a blood concentration, as evidenced by increased specific

gravity, osmotic pressure and hemoglobin concentration. The admin-
istration of water cures the various sj'^mptoms and signs. The result

of these changes, as depicted by him and to which we have made cer-

tain additions, is as follows:

DECREASED BLOOD VOLUME

Decrease in blood supply to slvin —?• Hyperpyrexia

Decrease in blood supply to muscle —> Lactic acid

Decrease in blood supply to kidney Nitrogen and acid retention

Increase in blood viscosity —^ Additional work for heart —> Tachycardia —

>

Alyocarditis

Clianges in EKG similar to those of insufficient oxygen supply to lieart.

jMarked reductions in blood and plasma volumes are associated vuth

cholera, the anhydremia of babies, and severe protracted vomiting
from any cause. The administration of adecpiate amounts of fluid

usually causes marked improvement in the disease. Bilateral adrenal-
ectomy in the dog results in a blood concentration which can be ciu’ed

by the parenteral administration of extract of the adrenal cortex.

Friedlander, Silbert and Laskey have stated in several reports (1)
that the blood volume is deerea.sed after thyroidectomy or oophorectomy
in the experimental animal

; (2) oophorectomy in a young woman is dis-

tinguished by a decrease in blood volume; (3) that the blood volume
is decreased in thrombo-angiitis obliterans

;
and (4) that the adminis-

tration of thyroid extract will cause an increase in it. Thompson noted
a 23 per cent increase in the plasma volume of patients with myxedema
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following the administration of thyroid extract. There appears to be

some reJation between blood and jdasma volumes and diminished func-

tion of the adrenal and tliyroid glands and tlie ovaries. While it is

tempting to tlieovize on the regulation of blood volume by one of these

glands, it is obvious that man3
'' more observations must be made before

ail}'- conclusions can be drawn.

CONCLUSIONS

1. A concentration of the blood, Avhich may be relative (below the

average for the period of pregnancy) or absolute (less than the normal

for the nonpregnant patient), occurs in eclampsia.

2. This concentration can be demonstrated by blood and plasma

Amlume determinations, but it is best demonstrated by serial determi-

nations of hemoglobin, cell volume, or serum protein concentration.

The change in concentration of these substances is not alwaj^’S parallel,

but the direction of change is usually the same.

3. A concentration of the blood and plasma is not the cause of the

eclampsia, but it is iutimatelj’' associated Avith the couAmlsions, coma,

oliguria, and the A'arious cerebral, Ausual, and gastrointestinal symp-

toms. A blood dilution is a.ssoeiated with clinical improvement as

determined b.y a diuresis, .cessation of the couAmlsion, return to con-

sciousness, decrease in temperature, pulse, etc.

4. Death occurred in three patients in Avhom a permanent blood

dilution could not be maintained.

5 . Since the exact cause of eclampsia is unknoAAUi and a concentra-

tion of the blood occurs Avhich maj' be so marked as to be incompatible

Avith life, treatment Avhich Avill dilute the blood should be instituted.

Innumerable methods of treatment haA’’e been used. If the ease is

mild almost aii3" t3’pe of treatment, provided it carries no mortalit3^ of

its OAAUi, is efhcacious. If the ease is severe, treatment Avhich comprises

control of the eouA’^ulsion, dilution of the blood, and relatively early

deliA’^eiy must be instituted.
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BLOOD LIPIDS IN PREECLAMPSIA^

Et.don i\r. Boyd, U.A., 1\LD., C.M., Kingston, Canada

(From Queen’s University)

I

T HAS been previously shown in this Journal^ that the convulsive and

preconvnlsive stages of eclampsia are characterized by a significant

increase in the ratio of phospholipid to total cholesterol values of blood

plasma. At that time it was intimated that a further study of this rela-

tionship was being made in cases diagnosed as preeclampsia in an effort

to determine if this ill-defined condition could he subdivided on the

basis of the plasma P/TC ratio. The pre.sent report is concerned with

blood lipid findings in 49 eases of preeclampsia. Previous literature on

this subject has been covered in the former communication.^ Professor

H. Kiirten of IMunieh has kindly informed the author that he had al-

ready sugge.sted that lipid ratios were of significance in the toxemias of

pregnancy and eclampsia in a paper published in 1924."

The present series of cases were of severe or relatively severe pre-

eclampsia. The patients exhihited hypertension, albnminnria and edema

all of considerahle extent. In addition many complained of headaches,

visual disturbances, and oliguria. Renal function tests (phenol-

phthalein excretion, urea clearance, pohmria, etc.) occasionally indi-

cated some impairment of renal activity but the results were not con-

si.stent . Likewise tlie usual blood chemistry findings were of a variable

nature (urea, uric acid, creatinine, sugar, carbon dioxide, etc.). All

patients were at or near tlie termination of pregnancy, and there was

no history or other evidence of clironic nephritis in the group herein

reported. IMild toxemias with slight hypertension or albuminuria have

not been included in this series, although in incidence they comprised

about an ecjual number to the more severe cases and most of them, for

tlie lack of data to the contrary, were diagnosed as preeclampsia.

An oxalaled specimen of blood was obtained in the morning usually

under fasting conditions. All patients were hospitalized at the time
blood was taken, and under these conditions brealcfast does not appre-
ciably affect plasma lipid values of normal persons,'* but there may be a
slight difference in the values of the red blood cells.^ Potassium oxalate
as ail anticoagulant tends to dilute pla.sma rc.sulting in about 10 per cent
lower values for the. lijiids'"' but oxalated blood was used in the previous
studies of normal jiregnaiu-y and eclamj>sia with wliicli it wa.s desired to

• RecctvfO for publlciilloii. Mny 7. 193C.
This work -vv.a.c uidtU flnruicinlly by the Alice F. Ricluard-son Fund of the ianir.-3tonCcwra! Ho.sjiU.ll, and wa.c bepun while the author was a.ssociated will) the Unlversitv
noihi'SO'r School of Medicine nnd Dentistry. Rochester, N. Y.

’ ^
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compare tlie present results. Extracts of plasma and of the red blood

cells were prepared and each was anatyzed by the author's modifica-

tion of Bloor’s oxidative mieroteehnic.'*' ®

When the eases were considered collectively by means and standard

deviations, there appeared to he no significant variations from the cor-

responding values for normal pregnancy.^ Since the significant variation

found in eclampsia was an increase in the plasma P/TC ratio, a fre-

quenc}^ distribution curve of this value in preeclampsia was prepared.

This is shoAvn in Pig. 1. It is obvious that there are two peaks in the

distribution and that it is possible to construct two frequency curves.

This indicated that there were two types of cases in the preeclamptic

PLASMA P/TC RATIO

Ji'ie. 1.—The frequency distribution of values for the plasma P/TC ratio in 49 cases
of preeclampsia.

group, one having a relatively normal plasma P/TC ratio and another

smaller group in which the ratio Avas elevated as in eclampsia.

An arbitrary ratio value of 1.5 was taken as the dividing line and the

cases tabulated into tAvo groups according to AAdietlier tlieir ratio aaus

above or beloAA" 1.5. It is recognized that a Tcaa' cases of the loAAm* ratio

group might iiave values above 1.5 in a large series and that a fcAv cases

of tlic higher ratio grou]! miglil be beloAv 1.5. To be on the safe side

Avhen a question of therapy is iiiA'oh'ed, the author adA’ises tlie use of lA

as the loAver limit for potential eclampties since values in the 1.4 class

haA'c been found in eclampsia.^ The Amlue of 1.5 Avas selected iioaa' since

it AA-as desired to comjiare lipid Amlues for plasma and the red blood
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cells in tlie two groups and 1.5 appeared to be the nearest delineation

statistically. Tlie value of the ratio depends, of course, upon the meth-

ods used for phospholipid and total cholesterol, but it would appear

possible to employ methods other than those used by the author, provid-

ing the normal range and the range in the two groups of preeclampsia

bo fir.st established.

A comparison of plasma lipid values in the normal and high ratio

groups of preeelampsia is given in Table I. The complete tabulation of

all values would require the presentation of some one thousand figures.

TABiiE I. An AxAiiY-sis or the Lipid Values Pound in Blood Plasma in Pke-

eclampsia; the Results Are Expressed in Mg. per 100 c.c. or Plasma

11

1

( OMPOSITION OF TOTAL LIPID
]

i

VALUE
TOTAL NEU- TOTAL CHOLESTEROL

I PIIOS-

IJPID TRAL
PAT

FATTY
ACIDS

' PHO-
i TOTAL ESTER

]
FREE i LIPID 1

Normal Jlatio Group (38 Cases)

Minimum
1

i

1

1

Total lipid

Maximum
G55 126 365 211 148 63 219 1.04, 3.48 1.4S

Total lipid 1380 553 910 322 211 111 !
304 1,13 3.28 mwtm

Mean values 953 342 613 235 162 73 268 1,14 3.67

Standard devia-

tion

208 122 171 49 46 16
i

i

00 0,17 0.58

Standard devia-

tion in per
cent of mean.

22%
1

1

36% 28% 1

1

21%
!

i

28%

j

22% : 21% 15%

1

1

16% 7%

Jlifjh r^atio Group (11 Cases)

Minimum
Total lipid 840

i

97 482 213 161 52

!

422 1.98 8.10 2.62
Maximum

Total lipid 1350 382 742 321 205 116 510 1.59 4.40 2.49
Mean values 990 352 (i51 206 127 79 347 1.68 4.40 2.73
Standard devia- 181 183 128 58 51 24 SO 0.26 0.79 0.74

tion

Standard devia- 18% 52% 20% i 28% 40% 30% 23%
1 16% 18% 27%

tion in per
cent of mean

1i

and hence a statistical method has been employed. The formula used
for calculating the standard deviation has been previously given in this

•Todrnal.^

It may lie seen from Table I that there were no marked differences in
the plasma lipid values between the two types of preeclampsia. The
high ratio group tended to have higher values for all lipids except ester
cholesterol which was low and consequently produced a low total eho-
Ic.sterol. Along with this tendency to a low ester cholesterol, ])lasma
phosjiliolipid was somewhat higher in the high ratio group. Comparing
mean value.s. ester cholesterol was 2S per cent lower and phospholipid
37 per cent higlier in the liigh than in the normal ratio group of ])re-
eclampsia. In no case Avas the ramre of values in one group beyond the
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range in the other as calculated from the means and standard deviations.

Practically all the plasma lipid values in both groups of preeelampsia

were higher than those previously'" found in normal pregnancy,® but tlie

differences were in no ease sufficiently great to extend the expected

range beyond that of normal gravidas. It may lie concluded that this

group of the toxemias of pregnancy’" tends to exhibit a slightly" greater

lipemia than normal pregnancy'", but this is of academic interest only'

since cases even of eclampsia may”" show relatively low plasma lipid

values.’^ From tlie practical point of view, one cannot distinguish pre-

eclampsia from normal pregnancy’" by*" comparing plasma lipid values in

any one given case.

On the other hand tiiere is evident a significant difference in the phos-

pholipid to cholesterol ratios. In the normal ratio group of preeelampsia,

the mean value of the plasma P/TC ratio was 1.14 with a standard devia-

tion of 0.17. This mean plus the standard deviation in this group

(—1.31) was thus lower than the mean minus the standard deviation

of the high ratio group (1.68 - 0.26 = 1.42). Statistically'", approxi-

mately’- 75 per cent of eases of the high ratio group may’’ be expected to

have plasma P/TC ratios above 75 per cent cases in tlie low or normal

ratio group. Practically’", this would appear to be a ready means of dis-

tinguishing between these two types of preeelampsia. On reviewing the

ease histories in relation to the subdivision of preeelampsia by means of

the plasma P/TC ratios, it was found impossible to designate any’" fur-

ther sy’mptomatic difference between the ty'pes. In general the high

ratio group showed more severe symaptoms, but this was far from an

absolute rule. In view of the similarity’- in findings between the high

ratio group of preeelampsia and eclampsia itself,^ it is offered that the

two conditions represent one and the same disease, in the one case with-

out and in the other case Avith con\T,ilsions. On the other hand, the ma-

jority' of cases now included under the diagnosis of preeelampsia do not

appear to be literally' preeclamptic at aU. Of the present sei’ies, 38 cases

out of 49 were of a normal ratio (? noneelamptic) ty'pe or 78 per cent

of tbe whole group. Since many' milder cases diagnosed as preeelampsia

were not included in this study', it is likely' that the incidence of high

ratio eases ( ? truly preeclamptic) would be not more than 10 per cent of

the Avhole group.

Plasma cholesterol is compo.sed of two fractions, a free or unbound

ty'pe and cholesterol linked ivitli fatty' acids to form cholesterol e.sters. This

latter fraction is usually designated ester cholesterol. In the plasma of

normal jjorsons, cholesterol e.ster.s constitute by Aveight the lipid of great-

est bulk present. The question arose as to whether only' the ratio oi

phospholipid to total eliolesterol (P/TC) Avas the .significant difference

or if there Avere also significance differences in the ratio of pho.spholipid

to free (P/FC) and to c.ster cholesterol (P/EC). Hence the.se latter
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1.WO ratios were also calculated and a statistical analysis of the results-

included in Table I. It may he seen that the P/FC ratio was higher in

the high ratio group hut that the ranges overlapped. However, a real

difference existed in the P/EC ratios: the mean plus the standard devia-

tion of the nonnal ratio group (1.65 + 0.12 == 1.77) was lower than the

mean minus the standard deviation of the high ratio group (2.73 - 0.74

= 1.99). In fact the differences were of the same order of magnitude

as those of the P/TC ratio. There would thus appear to he some dis-

turbance in the normal balance between plasma phospholipid and plasma

eliolesterol esters in this group of preeelampsia, and it may be noted at

this point that these two lipids constitute the bulk of all lipids normally

present in human blood plasma. The, let us say, truly preeclamptic

group may thus be distinguished from the remaining cases of pre-

eclampsia by the plasma P/EC ratio as well as the plasma P/TC ratio.

As a matter of fact it is easier to determine total cholesterol than ester

cholesterol by the author’s technic and by most other methods of lipid

analysis. So that there is little to be gained and more work involved in

determining the P/EC ratio rather than the P/TC ratio.

The significance of the phospholipid to cholesterol ratios is further

evidenced by a comparison of their relative variation with that of the

actual lipids. This has been showni in Table I under "standard devia-

tion ip percent of mean.” It may be seen that in practically all cases

there was less relative variation in the lipid ratios than in the actual

lipid values. This would indicate that whereas the lipids themselves

may vary considcralily in value, there is a tendency toward the main-

tenance of a relatively constant ratio between them.

The lipid comxiosition of the red blood cells in the two groups of pre-

eelamp.sia has been given in Table II. In general, it may be said that

t he red cells of the normal rat io group contained slightly more of almost
nil lipids than was found in the red cells of normal gravida.s,® while
those of the high ratio group contained slightly less than healthy preg-
nant women. This may be seen only in the means and is not apparent
from individual cases, nor is the range of one group beyond the range
of the other. From the first few cases studied, it was calculated that
there was a significant increase in red cell neutj-al fat in the nonconvul-
sivc toxemias/' but further .studies indicated, as herein pointed out. that
this difference was not as great as was at first thought.

The relative variations of the red cell lipids are well illustrated in

Table II. Xcutral fat and cholesterol esters were found to be extremely
variable and usually present in small quantities only. These red cell

extracts were prepared in the conventional manner by heating for a
short time the alcohol-ether extract of the hemolyzed cells. This pro-
eediirc introduced colored decomposition products of hemoglobin, and
i'lum work now in progre.ss, it is apparent that this colored matter tends
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to give false high values for all lipids and especiallj'- neutral fat. How-

ever the same method of extraction was used in the eclamptic cases and

a comparable one in normal pregnancy with both of which the present

values have been compared. The lipids least variable in amount in the

red cells were phospholipid and cholesterol, and these together constitute

the bulk of red cell lipids.

Table II. An Analysis of Lipid Values Found in the Bed Blood Cells in Pre-

eclampsia; THE Results Are Expressed in IMg. per 100 c.c. of Red Cells

1

COMPOSITION OF TOTAL LIPID

VALUE
!

TOTAL NEU- TOTAL PHOS-

LIPID TRAL FATTY CHOLESTEROL PHO-

FAT ACIDS TOTAL 1 ESTER
|

FREE LIPID

Normal Jiatio Group

Minimum
Total lipid 418 169 289 60 0 60 191

Maximum
i

Total lipid 1067 377 732 128 0 128 562

Mean values 626 103 362 135 20 115 374

Standard deviation 177 142 142 35 31 34 95

Standard deviation in 28% 138% 39% 26% 155% 30% 26%
per cent of mean

,

High Eatio Group

Minimum 1

Total lipid 236 0 112 69 0 69 167

Maximum
Total lipid 805 311 540 127 0 127 367

Mean values 519 77 299 118 29 89 310

Standard deviation 181 118 139 37 37 26 74

Standard deviation in 35% 153% 47% 31% 128% 29% 24%
per cent of mean

1

DISCUSSION

It lias been shown that plotting the frequency distribution of plasma

P/TC ratios in preeelampsia reveals the presence of two types of cases,

one with a normal range of ratio values and a smaller group with elevated

ratios. The findings in the latter group were comparable to those pre-

viou.sly found in eclamp.sia. Hence, it is postulated that the high ratio

group of preeclampsia represents cases of eclampsia without convulsions,

while the normal i-atio group may be an entirely separate condition. It

cannot be gainsaid on present information that cases with a normal ratio

may not go on to a high ratio if left untreated, and this point is being

further investigated. Prom the small amount of data now available, it

does not appear that a normal ratio commonly, if at all, becomes an

increased one.

A .statistical comparison of plasma and red cell lipids revealed that no

lipid value po.ssessed a range, determined from the mean plus and minus

the standard deviation, significantly different in one group from the

range in the other. The high ratio group of preeclampsia tended to have

a slightly greater plasma lipid content and slightly lower red cell lipid
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content on the average. The high ratio in this group was due chiefly to

relatively higher values for phospholipid and lower values for ester

cholesterol.

Those several observations indicate some disturhaiice in lipid metab-

olism. It has been laioum for many years that lipid metabolism is

altered in pregnancy, and the pi'csent work has shoum that there occurs

a further abnormal change in eclampsia and in a group which may be

separated from what we now diagnose as preeclampsia. The nature of

this disturbance in lipid metabolism has been, and still is, enveloped in

obscurity
;
its cause, its importance, its effect, even its nature are largely

unknown. In the past few years the author has been interested in these

problems, but in spite of a good deal of work barely more than the sur-

face has been scratched. It has been shown that the lipemia of preg-

nancy in women is analogous chemically to lipemias in other conditions

and is characterized by an orderly increase in plasma lipid values with

no change in the lipids of the red blood cells.=^ Follovung parturition,

the lipemia gradually subsides, but if normal lactation be prevented, a

further lipemia supervenes which may be taken to indicate that the diy-

ing up of the breasts, though frequently resorted to, is in reality patho-

logic.’” At the end of pregnancy, the leucocyte count is usually elevated,

but the lipid content of the white cells is not significantly changed : after

labor there is an increase in the phospholipid and free chole-sterol of the

blood leucocjdes (indicative of increased activity) and an increase in

neutral fat which latter probably represents a scavenger action on the

part of the white cells in removing debris fat from the involuting

uterns.”

Evidence has been jn'csented that the human placenta is “penncable”
to lipids and that a good deal of fatty substances, especially phospho-
lipids, is absorbed by the human fetus from the umbilical circulation,

.snggc.sting that, one result of the lipemia in tlie mother may possiblj’^ be
the nouri-shment of the infant in utero.’- The latter part of pregnancy
in rabl)its’^ and guinea pigs” was found associated with evidence of in-

creased lipid metabolism in the placenta, suggesting that the placental
tissues may be actively engaged in the transfer of lipids from the mother
to the offspring. In the rab])it it was found that a marked increase in
llie lipid content of the fetus docs not occur until the latter third or so
of ge.station,’" at which time the lipid metabolism of the placenta also
increase.s.

It does not appear that the lipemia of pregnancy in women is of
to.vie origin, since an even greater lipemia may occur in the lower ani-
mals, for examine guinea pigs.’" There is a certain amount of direct
evidence that the changes iii endocrine balance during pregnanev mav
iiave something to do with the changes in the concentration of blood
b]>ids‘. Ey compa.ring Idood lipid values in ])rcgnant and pseudopreg-
uant ra.bbits. ii was possible to show that in early gestation certaht
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changes may be due to the direct or indirect effects of the products- of

conception and other changes to the direct or indirect eifects of the pres-

ence of the corpus luteumd® In the rabbit, in which a lipopenia or de-

crease in blood lipid values occurs during pregnancy (for the use of the

term lipopenia see Boyd^^), there is a marked rise and faU in the lipid

composition of the ovaryd® On the other hand a lipemia is found during

pregnancy in guinea pigs as in women^® and praeticalty no change occurs

in the lipid content of guinea pig ovaries throughout gestation^® The

author has also found in unpublished experiments the phospholipid and

free cholesterol content of the liuman ovary to be quite low at the end of

pregnancy in one or two eases studied. This evidence points to the

endocrine system as a factor in the disturbed lipid metabolism of preg-

nancy but is far from sufficient to establish the exact relationship.

SUMMARY

The lipid composition of blood plasma and of the red blood cells was

determined by oxidative mieromethods in 49 cases of preeelampsia.

On the basis of the plasma P/TC ratio it was possible to show that

these cases could be divided into two groups, one with a normal P/TC

ratio and one in which the ratio was elevated as in eclampsia.

Cases Avith a high plasma P/TC ratio tended to have slightly higher

plasma lipid values and slightly lower red cell lipid values than eases of

a normal ratio.

The increase in the plasma P/TC ratio was due chiefly to relatively

high plasma phospholipid and relatively Ioav plasma ester cholesterol

values.

It is offered that cases of preeclampsia with a high ratio are in reality

eclampsia without convulsions, while the remaining normal ratio cases

are not literally preeclamptic at all.

The significance of changes in lipid metabolism during gestation has

been discussed.
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THERAPEUTIC ABORTION BY MEANS OP X-RAY*

Max D. jMayer, SI.D., 'William Harris, M.D., and

Seymour Wi:mpfiieimer, M.D., New York, N. Y.

(From the Gynecological Service and the Eadiofherapy Department

, of Ml. Sinai JJofspHal)

Ten years ap:o the G>aiecological Service and the Radiotherapy De-

partment of ]\[t. Sinai Hospital attempted a preliminary series of

Ihcrapentic abortions by means of x-ra.y. This was stimulated by tlic

favorable report of Ganzoni and Wiclmer in 1925. The results obtained

were sufficiently satisfactory to warrant a continuation of the method.

We wish to report the results of our experience of ten years with the

records of 200 fully studied consecutive cases.

Tlie necessity for therapeutic abortion has been diminished somewhat

in recent years. In part, tins is due to a more general Imowledge of

oontraception and, in pai-t, to the more definite attention given this vital

prophylact ic service by physicians. There still occur too many preg-

nancies that, should, ])crhaps, have been avoided. We attribute to our

systematic camjiaign in bringing this to the attention of our hospital

staff, the fact that we have a relatively small number of. therapeutic

abortions, of which those by x-ray outnumber other methods. It should

be noted, as well, that many of these patients were not seen in our wards

or out-patient departments prior to their pregnancy.

In the search for a surgically ideal method which would eliminate

the mortality and morbidity of therapeutically indicated abortion,

roentgen rays were thought of long ago. Experiments in the interrup-

tion of pregnancy were made before 1907 (M. Fracnkel), but the early

reports must be discounted because of the uni-cliiibility and uncertainty

of the dosage. It is only since the era of accurate dosage measurement
and improved x-ray apparatu.s, that we can estimate the results.

Routinely, when the question of interruption arises, a consultation is

held between the representatives of the gynecologic, the radiothcrap}*

department and the department in charge of the indicating condition.

At this consultation, both the question of intervention and the method
are decided. Tlie patient, is, of coui-se, informed of the possibility of a

permanent amenorrhea, and written consent is obtained. Our indica-

tions liave been medical only, not economic or eugenic. IMultiparity
play.s a role only when the exi.stenec of a sufficiently large family makes
it unfair to ask the patient to assume an extraordinary ri.sk for the .sake

of progeny.

Uiad lit a niceUnK ot the- Noiv York Obstvtrical Society. May 12. lfi3C.
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After radiation has been decided upon, the patient is prepared, an

enema is given, and the pelvis is rayed liy means of the technic which

will be described later on. 'When the treatment is completed, the woman

is instructed to return at weeldy intervals and/or at the first sign of

bleeding or cramps. These usuall.y occur about three to four weeks after

treatment, and the patient is then admitted to the hospital. Ordinarily,

she spontaneously aborts, expelling a dead fetus, most often enclosed in

an intact sac. Usually there is only sliglit bleeding compared with that

seen in an ordinary miscarriage. The commleseence is quite uniformly

uneventful and the patient is in a condition to be discharged from the

liospital in a few daj^s, though she is usually Icept somewhat longer.

Instruction is given to avoid intercourse in the interval between treat-

ment and abortion. One woman who failed to do this and contracted

gonorrhea, ran a postoperative febrile course as a result of pelvic infec-

tion in sharp contrast to the uniformlj’- uneventful convalescence of the

others.

Upon discharge, patients are referred to our follow-up, also to tlie

contraceptive clinic for advice to be followed, even though they arc

amenorrheic. Occasionally, due either to lack of cooperation or (far

less likely) to failure of contraception, a second pregnancy results. The

i.reatment can then be repeated. AVe have seven successful repetitions

of the treatment, all of these patients remaining amenorrheic to date.

In some eases, the sac ruptures and the fetus and placenta are ex-

pelled attached to eaeli other. Much less often the placenta is retained

for a brief time. The subsequent involution is quite uniformly satis-

factory. Eetention of fragments does not follow as it does so frequently

when a live fetus is surgically removed.

In the event of premonitory bleeding, when examination shoAvs a gap-

ing cervix, we liave frequently administered small doses of pituitrin

wliicli expedite tlie completion of the delivery. It is probable that slight

.staining, especially with a closed eeiwix, should be treated with a dose

of “patience.” If, hoAvever, examination reveals an OAUim stuck in a

dilated cerAdcal canal, a simple tvist of a forceps suffices to termmate

the whole process. This requires no anesthesia and should not be classi-

fied as an operation.

AVe believe that the abortion is caiased by the death of the fetus as a

direct result of the radiation, rather than through any effect on the

ovaries or the placenta. Since young growing cells have a greater sen-

sitivity to x-ray than older ones, one can destroy the fetus without any

considerable damage to the uterine musculature and the parametrial

ti.ssues. The entire lymphatic apparatus is the most sensitive of the tis-

sues. (In the other hand, Alomigliano, in his ivork on irradiated rabbits,

seems to have shovm definite changes in the placenta, shutting off fetal

nutrition. AVc have not been able to find unequivocal changes in the

placenta in our ea.ses.
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These cases are, in reality, excellent examples of. missed abortions. Wo
know that the fetns dies sometime before the expulsion of the uterine

contents (usually fourteen days after treatment), and cannot be differ-

entiated from the morphologic pietui’e of missed abortion. The fetus is

flattened, loses its typical translueeney, the A'cssels cannot be seen

through the skin, which is macerated, the amniotic fluid is dark brown

and turbid as in missed abortion, expulsion is preceded by a stage of

spotting and the discharge of thin fluid, followed by cramps.

According to Von Graefe, the retention in the uterus of the dead

products may be related to a decreased irritability of the uterus. Taus-

sig agrees that the gradual death of the fetus i)ermits an adaptation so

that it does not. act as a foreign body .so promptly. WJiat does eventually

initiate the iiterine contractions is not definitely Imown, though doubt-

le.ss the answer will be forthcoming as a result of our rapidly increasing

knowledge of the interplay of the internal secretions.

AIETHOD

Tile teclinic used throughout this .series of cases wa.s uniform. Sixty

per cent of a skin erythema dose (600 r. measured in air is considered

an eiAihema dose) was given to the center of the uterus. Calculation of

the amount that, had to be given to the skin to obtain this dose was deter-

mined by making outlines of the pelvis and estimating the quantity

necessary to obtain the desired do.se in the uterus according to the meth-

ods of llolfelder and Weatherwax. In the average case with an antero-

posterior pelvic diameter of 20 cm., two opposing fields each receiving

GOO r. in air will suffice if the apparatus will deliver 35 per cent S.E.D.

at 10 cm. dei)lh. When tlie anteroposterior diametei- is larger than 20

cm., compression cones or strapping of a pendulous abdomen will aid in

reducing the distance to the utcrn.s. When adequate reduction of the

distance is not po.ssible, additional portals of entry (three to six) may
be required.

The apparatus should be calibrated by a competent physici.st and if

possible a constant reading dosimeter between the tube and the patient
will aid in giving the correct dosage. The physical factors arc 180-200
K.V., nO cm. F.S.D., filter 0.5 mm. copper 1 mm. aluminum, size of
portals average 15 x 20 cm. (suprapubic and sacral including the ad-
nexa). The treatment should be given on two or three successive days.
A mild cathartic is given on the evening before treatment and the

bladder is alway.s em]Uied immediately before treatment is administei-ed.

The outline of the uterus is mapped out on the anterior abdomin al wall
with a colored pencil and the central beam is directed through the
middle of the fundus.

When there is a discrepancy between the length of amenorrhea an
the .‘;ize of the uterus, we advise a radiograjfli of the pelvis to determiii
ii possible the size of the fetu.s. The prc.scnce of fibroids is not a contr<
indication to treatment.
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It is most important to keep certain facts in mind in the case manage-

ment after radiation. Since tiie time interval varies so, we must be verj'

patient, and if convinced that the embryo is not growing, be content

to wait. No harm can result. Febrile and toxic sjunptoms do not de-

velop.

The checks on viability are the absence of gro^vth (controlled by

weekly examinations), the Asehheim-Zondek or Friedman test, which

may, however, remain positive for some weeks, and the test for female

sex hormone which becomes negative even when the Asehheim-Zondek

test I'emains positive.

If continued groivtli, etc., convince us tliat the fetus is still alive after

four weeks, radiation may be repeated, provided that the .size of the

uterus at that time is not larger than that of a four months’ pregnancy.

There are several instances in this series in which this procedure was

carried out suceessfull}’’.

The pregnancy must never be permitted to continue to term, follow-

ing x-ray treatment, because of the definite possibility of the birth of

an abnormal child.

Wintz believes that 50 per cent of children who have received such large ante-

natal radiation will be pathologic. Goldstein and Wechsler have demonstrated

definite eye changes in the form of typical rosettes of infiltrating cells in the

retina, etc., in our material.

The possible effect on subsequent pregnancies is undecided and seems

far more doubtful. We know of five such pregnancies and, so far, the

children have seemed perfectly normal. E. Maurer reports fourteen

children of irradiated mothers, none of wliom were abnormal. He con-

cludes from tlie literature that one cannot speak for or against the safetj’'

of conceiving after radiation. Of 229 such children, 25 per cent .showed

some pathologic fiaidings, but critical sifting reduces this to a very small

number in wiiich one could possibly attribute the defect to the radia-

tion. In 1931, the German Society for Heredity issued a warning of

possible injury to the germ cell which might become manifested only

after a number of generations.

We agree that it should be made clear to candidates for this treatment

that they should not plan to haA’^e more children, and the treatment

should be restricted to patients who are Avilling to cooperate fully in this

respect, and in whom the indications ai’e permanent and absolute.

CASE REPORTS

We are reporting 200 fuUy studied eases. Of these patients, all but

8 aborted dead fetuses. That Avould gNe a 96 per cent successs. How-

evev, of these there were 12, or 6 per cent, in whom the sac or the
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placenta was removed from llie cervix or uterus w-ithout anesthesia. If

we exclude these cases as partial failures from the standpoint of a per-

fect method, we have lieen 90 per cent successful.

The ages of the patients varied from sixteen to forty-eight, the average being

thirty-two. The parity varied from no children to 14, with an average number

of 3 children to a woman. Many had had previous surgical abortions, often

with stonny convalescences. Twenty-two, or 11 per cent, aborted at home (witli

Fis. 1.—IlUi.stratinff the fetus anti placenta expelled in an intact .‘=ac, followipB
roentgren treatment

I'i},'. 2.—Ulustraiint; fetus and piacenta oxp<'Ik'iJ .after rupture of the sac. Tlio fetusc.s
tiro in varying stapes of llaltening and macer.ttion.

so few symptoms tliat they diil jiot think it ncec-ss'.iiy to conic to the hospital;.
Ihc .avenige hospital .«tay of the other.s was nine (lay;;. 'Phis would be inislotiding
»f we dill not remember that v.o are dealing rvith a debilitated group, the longer
ImspH.al stay nece.-silaied by the general tnedical condition uliicJi wa.s the indica-
tion for intervention.

The interval betv.een

liinalred and fifty, the

trejilmen! ami abortion varied from three days to one
majority. fO pej rent, oc.-nrring betwi^en tin- ninet^'enth
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and thirty-fifth days. The average was thirty-three days. The occasional very

rapid or very long delayed abortions are quite exceptional. We are sure that many of

the reported failures, including some of our omi earlier cases, were mistakes in

judgment and instances of needless interference as evidenced by the findings. The

amount of bleeding was usually slight. In 12, it was moderate, in 5 profuse, but

always easily controlled. The period of amenorrhea afterward was very variable.

In general, it can be stated that almost all of the patients below the age of twenty-

five will have a return of menstruation though the amenorrhea may vary from one

to forty-eight months. In the patients from twenty-five to thirty, one-half have

remained amenorrheic so far. Of those who were thirty to thirty-five, slightly more

tlian half. In the age group thirty-five to forty, about two-thirds, and tho-se over

forty, all became amenorrheic. In no case can we promise that menstruation will

surely return. The majority of the patients had some menopausal symptoms. These

are not easy to evaluate. According to the records of our follow-up, they were,

in most instances, mild. Wintz calls attention to the milder menopause in women

rayed during the period of amenorrhea, and feels that this is related to the fact

that the endocrine system is, in a sense, adapted to amenorrhea and adjusts itself

more easily. Certainly the complaints of our patients on this score were in no way

a major problem in tliis series.

Chart 1.—Graph showing interval in wcohs between application of roentgen therapy
and tile subsequent abortion in 200 successive cases.

The patients have been followed, in most instances, for many years. Unfortunately,

with a shifting population, this has not always been possible. Ideally, it is most

important, as we noted return of menstruation with subsequent pregnancy as long as

fifty-four months after treatment. (In this interesting case, a vesicovaginal fistula

liad been cured in the meantime, and the patient so extraordinarily improved in

health that it was possible for her to go through a normal pregnancy. She delivered

an apparently healthy child.) No patients died from the treatment. Several wnmen

in this series have died of the associated medical le.sion or some intercurrent condi-

tion, some time aftenvard.

Table I

Number of cases—200
Failures 8 - 4%
Requiring removal witli forceps—without anestliesia 12- 0%
Completely successful 90%
Clinically successful 90%

Died—none
jilorbidity

Fever 2-1%
Sliarp bleeding 4 - 2%

Repetition of i)regnancy 8 - 4%
Repetition of treatment 7 - 3.5%
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The abortions were performed for the following indications: A. Very frequent:

Clironic cardiac valvular disease, 74 eases; pulmonary tuberculosis, 27 cases; and

Graves’ disease, 19 cases. These three lesions represent two-thirds of all the cases.

B. Not infrequent: Postoperative (especially following recent operations for

large central hernias or tuberculous kidney), IG eases; nephiitis, 12 cases; and

malignant psychoneurosis, 9 cases.

C. Occasional indications: ^rental deficiency, 4 eases; malignant hypertension,

4 cases; severe diabetes, 4 eases; surgical tuberculosis, 4 cases; and asthma, 4 cases.

1), Among rare indications are iiichtdcd: Arthritis with ankylosis, 2 cases; con-

genital cardiac disease, 2 cases; pelvic cellulitis, 2 cases; Hodgkin’s disease, 1 case;

Banti’s disease, 1 case; retinitis proliferans, 1 case; ulcerative colitis, 1 case; spinal

cord tumor, 1 case; glaucoma, 1 case; and extreme malnutrition, 1 case.

IVe have been ])ariicularly interested in the psychologic effect of this whole

j)rocedurc. Some authors have emphasized the mental strain involved in asking these

women to wait over an extended period of time for the completion of the abortion.

Some have been concerned with the question of the loss of libido. Our omi observa-

tion.s have led us to believe that in this type of patient suffering from some severe

organic disease, the mental attitude after x-ray abortion is not bad, if we have

prepared tlic patient by preliminary instruction and reassurance. A verj' few have

complained of diminution of libido and loss of orgasm. This is just as likely to

be psycliogenic in origin and would not be unexpected in any series of 200 women
followed for a period of time. In the cases of malignant psychoneurosis, we arc

dealing witli women in wliom we cannot evaluate loss of libido or orgasm so simply.

A most careful c.stimatc of the personality of the patients in this group and the

jmssible traumatic effect is imperative for obvious reasons.

If one could shorten the period between death of the fetus and expulsion, it might

1)0 an improvement in the method. Wintz feels that the inclusion of the ovaries

in file irradiated field is vital, to eliminate the possibility of preserving a glandular

function of the ovary which might inhibit expulsion.

The failures may be classified into two groups: (1) complete failures and (2)
clinical failures. A complete failure refers to the cases in which the fctu.s was
not dead and continued to grow. Clinical failure refers to those cases in which

the fetus was killed but where there was retention of a portion of the products of

conception, usually a fragment of placenta in the gaping cervix.

Of the S failures enumerated in Table II. Case 1 should bo classified as a clinical

failure. Although the patient in Case 4 felt life before treatment was instituted, the

j<K'nfgcn method was tried la’cause of tlie severity of the patient's cardiac condition.

.V dead fetus was expelled shortly a.ftcr the introduction of a Voorhees’ bag, and
it is quite likely that the fetus would have been expelled spontaneously had wc
waited. TIte same is true in Cases il :ind .S. Keviow of the treatment in Case 5
.showed definite undertreatment. Xo definite reason for failure could be found in
the remaining it cases other than possible faulty technic.

'1 lie advantages of the method include the absence of morbidity in jiaticnts
in whom an jincsthcsia is dangerous, especially the cardiac, tuberculou.s. and nephritic
patients: the absence of any mortality, in resiiecl to which this method is incom-
parably supi’rior: the absence of infection, since there is no introduction of a foreign
h<f\y into tlie uterus; the minimal bleeding due to the mummification of the fetus
and c'oeure of th.e Idood .minuses: the avoidance of retention of prodnct.s of conception
n:ii! tlic period of amenorrhea whiclt seems to be of .some value in case.s of pulmnnarv
tubcn-uln-is. It might Is' infere.«ting to compan? 200 ho.spifal case.s of therapeutic
abcrticn rcpertisi by B. Kiihnel. These were done by skilled operators. There wore
- opcrti'iv,. deaths. lierno.-rhage in Id. infections in r.n. toar.s of the cervix
US is. s.tiij ‘•accidents" in ‘Jil, including 2 jierforation.s of the utcnis.
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The disadvantages should he carefully considered: The method may fail. Then

we are confronted with the necessity of performing a surgical abortion at a some-

what later time. Then there is the possibility that a patient will insist on a subse-

quent pregnancy and delivery, and although we have not as j^et seen any deleterious

effects on later children, the subject has not been studied for a sufSciently long time

for any categoric statement. Then there is the question of the menopause symptoms

wliich may persist for years, and the loss of libido complained of in a few cases.

The disadvantages must be weighed in every individual case against the disad-

vantages of either a curettage or a hysterotomy. It should be superfluous for me to

warn against the wholesale application of such a method. In early pregnancy in

Table II. Failures in 200 Cases op Eoentgen Therapeutic Abortion

NAME AGE ADMISSION
GRAVID

—

TREAT-
RESULT

WK. MENT

1 G. W.
(Tbc.) 32 4/30/26 8

5/ 1/26
5/ 2/26

5/23/26
Placenta removed
from cervix

2 E. E.

(s. c. tumor) 31 2/18/36 12-14
2/19/26
2/20/26

Bag introduced

4/17/26

3 E. S.

(C. C. V. D.) 36 3/18/27 12
3/22/27
3/23/27

4/19/27
Hysterotomy

4 L. K.
(C. G. V. D.) 37 10/ 2/29

8

Felt life

10/ 2/29
10/ 3/20

11/7/19

5 L. E.

(C- C. V. D.) 25 6/22/29
8 6/24/29

6/25/29
(Under-

treated)

11/11/29
Bag introduced

6 L. G.
(Tbc.) 30 7/11/31

8 7/ 8/31
7/ 9/31

Spotted cramps
8/12/31
Hysterectomy
11/19/31

7 A. H.
(C. C. V. D.) 25 3/ 5/30

12 9/ 9/30
9/10/30

1/3/31
Bougie intro-

duced

8 M. E.

(asthma) 25 12/25/32 8

12/28/32
12/20/32

2/27/33
Hysterotomy

a debilitated patient with an acute exacerbation of a chronic disease, especially

tuberculosis or severe cardiac disease, when subsequent pregnancies are absolutely

interdicted, it seems ideal. Now and then it offers a way out when one’s hands are

otherwise tied. Although the total percentage of patients in whom this method can

or should be used may be small, if we consider that 00,000 to 80,000 therapeutic

abortions are performed annually with a heavy toll in mortality and morbidity

(Taussig), there would seem to be an actually large number of women who could

be sa\’ed by this method.

sumaiary

Wc are reporting ten years of expei-ienec with tlierapeutic aliortion-s

by x-ray.

We have had 200 ward patients with a clinical sueee.ss in 96 per cent

and an ideal success hi 90 per cent.

The method is recommended for pregnancies of not more than four-

teen weeks’ duration, in women who are suffering from a serious lesion
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wliich Y'oiilcl Biake surgical interruption very dangerous and who should

not again become pregnant. This is particularly valid for women over

fhirty-fivc years of age.

The method has no mortality and remarkably low morbidity’, but it

does require the closest cooperation between clinician, radiotherapist,

and g;\aiecologist, as well as scrupulous observation, control, and follow-

up of the patient.

If the treatment should fail, under no circumstances should the preg-

nancy be permitted to continue.

Irrespective of amenorrhea, patients should receive contraceptive in-

struction after the abortion.

Tlie clinical ])ieture is that of a missed abortion with a latent interval

averaging about four and one-lialf weeks.
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Dl.SCUSSlON

DR. SEYMOUR WIMPFIIEIMER.—Usually the menopausal symptoms after tins
x-ray inetbod do not seem to atlcct the patient’s condition adversely, and I have fol-

lowed the blood iiressiiros in several cases over a number of years and found verv little

|han;e. 1 have carried out this method in eleven cases at Montefiore Hospital. .Six of
the patients were seriously ill with pulmonary tuberculosis, four were suffering from
cardiac, disease, two of whom were in cardiac failure. We wore successful in all our
c.'ises. Tlie method and the results in (he main coincided with those given bv JInver
and Harris.

I'l;. IRA I. K.VPL.VN.—We have tried altogether S cases at Bellevue Ho.spital in
the eoiirsc of the past ten years. We have not used the x-r.iy method of producing
nhortioii nmre fnapicntly, Is'causc we have not l.ieen successful. The description of
the leehaic, as given by Harris shows me that our technic was entirely different.
5 cl wi,. have l,»een successful in sterilizing a great many patients, and it is hard for
t-c to rc.'dize ju-.! now why our abortion re.^alts were so uns-ucccssful.

The tir^t ra-s- that wc tried was a woman thirty-si.': years of age who two vc.ars
priwieu.dy had had a surgical .ah.ortion and .v-rriy e’erilirat ion }>ecaijse of recurr.cnt
rarcsr.ouia of tlic luxuisr. For a year .'-he liad remained auH-nortlieic but in October.
192-’.. n-poTted to u- that sh.e was pregnriat. We gjitv her an intensive cours** of
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X-ray therapy and -waited seventeen days, but no abortion occurred. She was then

referred to Dr. Holden who did a hysterotomy and found twins. The specimens were

sent to Streeter of the Department of Embryology of the Carnegie Institute, who

reported as follows: "Tlie tissues in both the chorion and the embryo are greatly

macerated, indicating that death had occurred a long time before abortion. We as-

sume the period of development to be 10^^ weeks.”

The second case had a marked pulmonary tuberculosis, a gravida iv, para i and

at the time we were asked to see her was pregnant two or three months. She received

x-ray therapy, and we waited six weeks. ISTo abortion occurring, hysterotomy was

done in April, 1927, and a macerated fetus was removed. In January, 1928, after

almost nine months of complete amenorrhea, she reported to us -with definite signs

of pregnancy. The question arose as to whether we should abort her on account

of the previous x-ray sterilization, but she was permitted to go to term and was

delivered of a perfectly normal baby. This child is now 8 years old and perfectly

normal. The mother has no evidence of active tuberculosis and has menstruated

normally since her last delivery.

Our third case was that of a colored woman, twenty-one years of age, para i,

whom we saw in March, 1927. She had active pulmonaiy tuberculosis and her

premous pregnancy had ended only four months previously. She was first treated

b}' pneumothorax to control the tuberculosis and was then given x-ray therapy

when about two and a half months pregnant. We waited five weeks and she sud-

denly aborted. That was the first successful result we had had.

The fourth patient, seen in December, 1927, was a little hunchback with marked

anemia, who had been pregnant ten times previously and had had three miscarriages.

She had seven living children. We gave her x-ray when the pregnancy was at three

months and waited seven week.s, but nothing occurred and hysterotomy was then per-

formed. I will read to j’ou later Dr. Streeter’s report of this case and the next

one.

The fifth patient, seen in January, 1928, rvas a white woman, thirty-seven years

old, gravida ix, with very severe tuberculosis. Slie was given x-ray therapy when

two months pregnant, but after seven weeks, nothing having happened, hysterotomy

was performed.

The fetuses from the two previous cases were sent to Dr. Streeter. He wrote

that the baby of the first case appeared to be normal, nineteen to twenty weeks of

age. The other, Streeter said, was ten weeks old. He believed that these fetuses

must have been living up to the time of abortion. “After the pregnancy has started

and has developed past one month,” Dr. Streeter says, “it is too late to damage the

fetus without damaging at the same time the mother.” His subsequent report on

these fetuses, after sectioning, was that there was no damage to the tissues.

The sixth case was one of carcinoma of the cervix. The patient came to us about

two months pregnant. She was given x-ray therapy, but no abortion occurred. She

continued to term and had a normal child, delivered through the carcinomatous

cervix. The child was found to be perfectly normal at the time of delivery in May,

1929, at another hospital. The mother was well for a time after radium treatment of

the carcinoma of the cervix.

In .Tuly, 1933, the seventh case, a woman with severe tuberculosis and a cardiac

condition, gravida ii, two months pregnant, was treated by x-ray therapy. She

.spontaneously aborted after seven week.«. One month after this she was operated upon

in the Bellevue Hospital for acute peritonitis which it was proved followed the

perforation of a tuberculous tube.

On .Tan. 5, 1934, we acceptesJ the eighth patient, whose diagnosis was pulmonary

ftiberculo.cis with pneumothorax and gj-necologic tuberculosis. She wa.s a gravida i,



MAYKR ET AI-.

:

THEKAPEUTK^ ABOHTIOX BY AIE.VXS OF X-RAY' 955

para 0, now two months pregnant, although the Aschhcim-Zontlck test was rci)ortc(l

negative. f?ix weeks after treatment, no akortion having taken place, she was

operated upon and a living four-and-oue-half-mouth-ohl fetus removed.

Thus of S ])atients tre.ated, only two have been successful. "We conclude there-

fore that radiation given during pregnancy is not alway.s followed by abortion.

Radiation so given is usually fatal to the very young fetus, but normal children may

be born. jS’evertlieless if the woman does not abort, we think that surgic<al abortion

should be performed.

DR. YVILLIAAI E. STUDDIFORD.—I would like to say a word or two in defense

of operative therapeutic abortion.

There are not many conditions in whi<th one cannot perform an operative abortion

if tlicre is a .skillful anesthetist at hand. There are no failure.s, and if Iher.apcutic

abortion is properly done—and that means the complete removal of the ovum—there

should be no hemorrhage. The incidence of infection is not great.

One of the city medical examinor.s told me the other day that he liad never had a

case of thcra]ieutic abortion come to his attention at autopsy as a medical examiner’s

case.

DR. HENRY' T. BURNS.—There are very few cases where tlierc is a contraindica-

tion to ojieration and, as far as ane.^thesia is concerned, I have done 8 or 9

theni])eutii‘. abortions under a local, using novoeaine, whicli worlis very nicely and

with very little discomfort. YVe use one-half of 1 per cent novoeaine solution along

the base of the broad ligament tind also under the bladder fold and wait about five

minutes for the novoeaine to take efi'ect. The best results follow in women wlio have

never borne children, because there is no sear tissue about the cervix to interfere

with infiltration of the novoeaine.

DR. NELSON B. S.VCKE’J'T.—1 would like to report the case of one jialient ad-

mitted to Woman’s Ilosjiital when three and one-half months jircgnant with car-

cinoma of the cervix involving the entire porlio vaginalis. YVe gave her the u.sua]

dose of radium to the cervix, assuming that abortion would follow soon afterward,

rturing the next threi* weeks, with the Aschheini-Zondek test iiersistently positive,

the patient had a few vague jaiins, stained a few limes hut did not abort. YVe
decided then to employ roentgen therapy, and she was given .SOO r. units through cacli
of four jtortals in eight days. De.-pite all that treatment .‘^ho still failed to abort,
altliougli the Aschheim-Zoudek test now became negative. The carcinoma had
.'liown virtually no regrcs.'ion under this treatment, ami evcnfually the patient cuine
t<i Wertheim hysterectomy after which she died.

I merely mention this experieiici* as an example of tlic tyjie of case where a great
•h’.-d of irradiation by x-rays and radium fails to produce abortion, although wc
a^'inne that the fetus v.ns killed by tlie radiation. The liy.-tercclomy specimen
leveah'd a shriveled, eomjdele ovum and an uiidilaled i-ervix infiltrated with car-
eiimtaa.

DR. 1.'. FREDERICK .lELLINtill.YU.*'.— I feel tlio indication'^ mentioned by the
speaher u,»re rather luo.-el. r<tr example, ,<.onie patients with (irave.«’ di.-ea-s-; can
jia\e their thyroid opionted tijton, the jtregnam-y b-'ing allowmi to ^o to term. He
stat.-d .-in jnternist. .a gyr,e'.-.jli>gi..t. and a radiologi.-t dm-ided wlieiln-r tlie abortion
‘•'a- sr.di-ated. or not. 1 s’ioah! srjgg.->t .adding an obstetrician to aiil in making
<!;c d.'.-'oion.

Tie .>.p.-;ih,-r stated there is ab.va3-> a ri>V. of nmenorriiea after the x-rav treat-
ne-r.t an! that in jnti-'nts b.-t-.v, en t uer.ty-tlve .and th.irty y.-ar.s of age amenorrlifTi
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followed in 50 per cent. I am mid-Vietorian and believe in the old adage: “A
woman’s best friend is her menstruation,” and for this reason I think in most

cases the x-ray method of bringing on an abortion is wrong.

DR. WILLIAM H. CARY.—One point that Dr. Mayer’s paper did not make

perfectly clear to me concerns the most favorable time in pregnancy for the

application of the irradiation. Assuming that a verj' early diagnosis is made, should

some time necessarily pass before the irradiation? In all the cases reported the fetus

and placenta were both definitely developed.

DR. PRANK R. SMITH.—I would like to ask the speakers just what they con-

sider a sterilizing dose of x-ray. I have delivered patients who received 1,800 mg.

hours of radium in the uterus and had become pregnant afterward. I have had one

patient in fact wlio received 2,500 me. hr. of radium in the cervix while pregnant, and

went to term.

DR. MAX D. MAYER (closing).—In answer to Dr. Jellinghaus. I am willing to

disclose the records of every one of these 200 cases to anj"^ member of the Society and

believe that they will agree that not one of these patients should have been per-

mitted to continue their pregnancy. I feel that an average of 20 therapeutic abortions

annually for a hospital the size of Mount Sinai with a 750-bed capacity is not ex-

cessive.

Answering Dr. Cary’s question about the time, I would say that there was always

an interval between the diagnosis of pregnancy and the decision, which time was,

in most cases, occupied in studying the patient.

DR. WILLIAM HARRIS (closing).—There were a number of cases in this group

where the only alternatives were hysterotomy or roentgen therapy for the termina-

tion of the pregnancy. This w'as especially true in four cases mth anlcylosing

arthritis of both hips where pelvic examination could be performed only with the

patient absolutely flat, and where no operative procedure could be done by the

vaginal route.

We have had surgical mortalities from therapeutic abortion. One patient refused

the menopause that would follow roentgen abortion, and curettage resulted in an

anesthetic death. We have done a few abortions with local anesthesia around the

cervix, but the majority of these cases presented by Dr. Mayer were crippled patients

who certainly would have had some morbidity if not mortality had surgical inter-

vention been used.

I am afraid that Dr. Kaplan was using the phrase sterilizing effect of radiation

rather loosely. Forty per cent of an erythema dose is enough to stop any patient

from menstruating for a while; it will stop a patient over forty years of age com-

pletely. We should not use the word sterilizing, but instead should say the produc-

tion of an amenorrhea by irradiation because you arc not always sure of sterilization

unless massive doses are given. We have had patients who became pregnant

during the amenorrheic phase, several patients under thirty-five years of age, and

one between thirty-five and forty.

One can definitely sterilize a patient even in the strict sense of the term. You

render a patient amenorrheic so that she will not conceive again if you give three

series of dO per cent of an erythema dose each, or three times 240 r. to the ovaries

within one year. Now the reason that a patient may menstruate after the insertion

of a radium tube in a cancer of the cervix is because the radium tube is placed in the

cervix and from this position one gets very little irradiation from the end of a radium

tube into the fundus. Mlien one gives 1,800 mg. hours in the endometrial cavity, the
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main elTect is on tlie endometrium with very little clTcct on the ovary. The amenor-

rhea produced is due chiefly to the secondary cfTect on the ovaries from destruction

of the endometrium.

You do not get very much radiation efieef at the end of a radium tube; you get

if. mainly at right anglo.‘^ lo the tube. That explains why you can get menstruation,

or why pregnancy will continue after a maximum dose for carcinoma of the cervix

is given with a tube which does not extend beyond the internal os.

CALCIUM AMD PHOSPHATASE STUDIES IN CANCER OP THE
FICMALE SEX WITH A CONSIDERATION OP BASAL

I\rETABOLIC RATE AND URINE pH

R. 0. Bowman, Pn.D,, and H. C. Pitts, M.D., PRO^^DENCE, R. I.

(From the lihodc Inland Hospital

)

I

N PREVIOUS reports tve have shown that the apparent calcium

deficiency .shown by blood and, more pai'ticularl.v, blister fluid of

jiationls with malignant disease is related lo decreased protein content

of Ihe fluids. Because of recent intere.sting and contradicting reports

of (lie relfilion of pliosiilialase to malignancy.-^'' we have continued our

work with the addition of phosphatase values. On the same series of

eases we have determinations of basal metabolic rate and urinary pH.
The cancer group contains eases of gynecologic malignancjr udiile our

control serie.s is ttiken from the same Avard, but has no known malig-

nancy.

METHODS

Uolh;(;tii)n of F:uuple.« .and determination of the v.arioii.'s chomiciil eoii.^titucutH have
1h>cu dc.'crilK’d in our yiroviou.^ p:iper.= Phosphatase value.« were determined by the

King and .Armstrong'^ metho'l. Preliminary experience with this method gave us dif-

ficulty with turbidity which was avoided by omitting the Li.F-O^ from the phenol rc-

neent. I’rivntc communication with .Armstrong has confirmed the need of thi.s modifi-

cation in some oasea, with no otfect on the accuracy of the method. All samples were
au.'dyrcd as soon ;ts taken. This is especially important, sinee Bodanskya lias noted
increase in phosjihataso on standing. This change may be due to change in pH of
the Mfwsl scrimi. according to Woodard and coworkers.'’' t’ontrol determinations using
tiiymol bhji- inilic.'iiiir for spot testing have shown tluit our substnite-serum mi.xturc
leis a pH of 8.7 before and after digestion. The substrate after standing two months
).i>ro!j;es slightly more alkaline and i^lightly higher values are obtained. This in-
cre.iv-c iv- <if 'iic order of ,~i per cent with a sub'^trate two monfli'; old, and since the sub-
"’•rate v.e usfi< wt'': tilwav.v lej.»; than on-’ month old and none of the seninis would have
aotiormnl pH, our tesults are not afTccted by pll change. The phosphatase vrdues

for pH ^.7 1 0.1.

1 or i!!e<r,i>,,Ji,’ rate .I.‘teriiiii:ation^ we are indebted tn Mrs. Mildred AA^ocwl-

v.r.r>; here. Tiie Henediet-Poth .oppanitus used .and corrections were npjdicd for
5. eight, W( igb*. and 5,oly temtauature. Each case wtvs run after sixteen iiours' fast-
ing. ar.tl «Todi sv.'iS a lui'-piial patient brought to the laboratory while in l>ed. The
r.s.-*-a:re of t-.v/i d-‘?'‘r;n!r.atior.'- i'’ taker; for the f.nal r<*ading.
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Urinary pH determinations were run on a fasting morning specimen obtained by

catheter and compared in a LaMotte indicator block within fifteen minutes after

collection.

RESULTS

Table I gives the results obtained for 26 cases with no demonstrable malignancy.

Twenty-four of these were diagnosed by surgical biopsy as fibroids, cervical polyps,

hyperplastic endometrium, pelvic inflammation, and tuberculosis of the uterus. One

was a case of cystocele and rectocele, and the other a case of vesicovaginal and recto-

vaginal fistulas following radium treatment for cancer of the cervix six years ago,

who is now cancer free as proved by biops}' and laparotomy.

Table II gives the results on 50 cases of malignancy, each of which was diagnosed

by biopsy.

Table III gives a summary of the minimum, maximum, and average values of each

of the determinations.

DISCUSSION

Eesults for calcium, inorganic phospliorus and protein correspond

with our former series of cases.- It is interesting to note that average

protein and calcium values in both blood and blister fluid run slightly

higher than the former series, and inorganic phosphorus values run

slightly lower. This 'we attribute to seasonal difference. Most of the

pi’esent series were run in the summer months when vitamin intake,

sunlight, and balanced diet had more influence than on our former

series of eases during the winter and spring.

This second set of cases affirms our former conclusion that there is

no change in calcium and phosphorus metabolism in malignancy that

is not related to changes in protein content of the body fluids as in-

fluenced by malnutrition, cachexia, or clironic loss of albumin.

The additional set of values for calcium ion concentrations, re-

ported here, confirm our former finding that malignant disease does

not affect the calcium ion concentration of blood seimm (calculated

according to McLean and Hastings^®), and that in malignancy there

is very likelj^ no change in parathyroid function.

Witli the exception of Case C9 (Table I) and Cases 14, 2C, 27, 33, 31, 3G, 42

(Table II), the phosphatase values in both series of cases are within normal limits.

The last three cases, 31, 3G, and 42, are only slightly above the limit .set by King

and Armstrong and according to tlie work by Yagudaii may be within the normal

for the method. Case G9 of our nonmalignant group with a phosphatase value of 21.G

units seems to show that occasionally the normal value may exceed 12 units, as we

have no explanations for the raised %'aluo here. IVe have sought particularly evidence

for Paget’s disease^. 12 or liver damageUt i3 but found none. Cases 14 and 33 are

patients with probable liver inetastases, as this was considered a possibility by

pliysical e.xamination, and the appearance of the liver of Case 33 at operation was

suggestive of cirrhosis or metastatic carcinoma with no visible tumors. Gutman

et al.i2 liave reported pho.sphatase incrca.«e in metastases to liver. For Cases 2G and

27 we have no c.xplanation for the high pho.sphatase values. The patient in Case 2G

is in good health one year after radium treatment. Tlie patient in Case 27 died at

home seven months after treatment. It is possible tl)at bone or liver metastases may



Taiii,!:

r.

IJr.sur.TH

o.v

X(*N'M.\i.inNANT

Casks

IJOWMAX-riTTS CAKCIIjM AXD PnOSPJTATASE STUDIES IN' CAXCER 959



Table

II.

Eesults

on

Cases

op

Proved

Malignancy

960 AjrERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

CO TjJ OO IfS CO O O O O 1-1 00 o o o o w o o
Irji looiocor-io't^ooodoco^rjiioi-ioi

CNI <M <M l-l rH rH -il

I 1 I+ + ++ + +I I+ + + + +I +

i y O CD OO r}1 O CO 00 W CO iq t- C5 O oa N Tj1 CO

Pi ' ' I I ' I ' in ' LO ^ LO • to iri lO T}i O ui Tji to LO LO to

J CO in Or-I >>;00 CQQOCOOOOOCO-#NtH(Mt-lqcO t.--iiLq

g-tfi ' ^ rjj r!< rji 'rjixiirli

M C5 00 CO !>; cq cq iq 00 00 rjl O O C> oq 1.0 rH oq Cvl CO 1-1 (X) "'ll

S,cocotd I i-iiriinc5 COtotdt-^C5 t>^coiot^tob.Iot5 i-irHi'-ioit>c
r-1

tOtdt-^C5 t>^COlOt^tOt.Iotil-i-:jiloCQt~®
O'! C<I rH fH rH rH

C3 ^ COOlOO l>-COOmOcCOCOrJ<OOaeOir5 OOOOiH
rH lO jClOOCCJ ICltqrHCiOoafOCQeOTi^OOiq loiqo
O »0 idorhTj? OThlO-^COrjiOLOlOlOH}5 cOlO

t-H

CO
rH

I CO
rH CO CO

I 00 rH CO O OQOOOt^lOOCOrHOOCacO*^
I »OCOt--l>-<MCOlOCOlOri^l>-rHl>;

O CO rH
1
IC

CO rH C3 CO r}5 CO cocococococococoo3 03 C<icoc<5 CO CO CO

Oo O
1 rH

CO 03 lO O
1 CO (M O CO

CJOrHOOUOONCOOOlOm
1 {jioqcMocoioiioot^cqOiOO

O »0 C5

1 cq t> o
Ci O (TS CO 00 cdoooco t^t^CiCOCOCOCOlCcO CO CO CO

+ OHt^l^3r^^rHCOCOCQt>CCO(^^COOCOt-•lr:»>OC<10l’^t^COC5 0lI:)

S ILO rJH lo iO lO ri? »o rjH -}5 rjJ rjH LO rj? lO rji rii

rHooooooqocqc>u5 oocoioo''i;cocqrHC500 »>;OrHcoir3
5 ir5 COCOlQCOT^OOMt>l>CQrHO*^Ol>rHrHc4 ’^t>t^l>COeO^ CMiH r*if0C0rHrH'rHC<IrHrH

Q
2 OJOtOC^OOt-b-OOCClIMt^-llr-ltOoOOOOCIOt-OOCOtO

H t^l.OtOb.ItOODtOldt'^C.^tOCOtdTlIlOtOto’tOt.IldljitOrlicdtOtO

<MC5OO00C0C0T}1C0T-llnrJ1<MCH(M tOCO'illOCOCIICSi-li-li-lrH
cqcqoi-it-tqo'ijii-i'^ii>-ot>;OJcgiqtqr}icqtqc>]iqtq-^oqcq
sji'dicicocacoTiicotiieocococococo cocooiciiciicooiciicococo

cocoocdoorfiinocoooiooi-iiniooiMOcoT-ioocooiM
c3 ocqb-cqcab-Ttiooooj-jirH'qcqtqiqoqoqcocacqc-itqcqoo
i-icociciootoor-ioor-ioocjocoocjootjocjooo
rHrH T-HrHrHrHrHrHrH r-H rHrHrH

§ rHTHOeoC3 irDC5 COO<MloOOCi'^OOOrHeOO’^I>-Ci'^OCO *0

^ COOlr3 CDOlOOlOCM*^^Ort<*r*<b-rH>OOir3 ir:>C5 r}iOO*^b-

^ ci 5
o .5 c
rrt be
S ^
ci ^ ^ S ^ 2 .

Q i O d <

> > >
, t-i Ui
> o o a
I o o CJ

( c-< ch *

> o o o

.2 .’d
"3 ^ ^ J § J *

dSoSSeJe; .cJ .>
tU4 «H «tH «W ?r«M ^ ^ r?Q o o o o ,Sr oO^O o Ow o *

uici'rcidcidcScSdctcSrtrtctiSrt^d'^dci^cidcirt;O-<OOOOaOOOC;iOOOr0 O<;o-^OU<:ciOCi

1-1 Cl CO -f l.o O I'- O 1-1 CJ CO -il to c; C 1.0 to t'. CO C5 O r-1 CO to O rH
1-1 f-1 r-l r-l r-i T-t Cl Cl Cl 01 01 Cl CO CO CO CO CO -t1



961



962 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY

be the explanation, as they have not been excluded. However, with this in mind it is

of interest to note that in the cancer group there are twelve other cases with definite

evidence of metastases, to lymph glands, vagina, and omentum, all of Avhicli show nor-

mal phosphatase values.

Table III. Sumnauy of Eesults ok Bloop akd Blister Fluid

1

CANCEROUS
1

NONCANCEROUS
MIN. MAX. AVE.

1

MIN.
1

MAX.
1

AVE.

Serum

Ca
:\

8.S8 11.35 10.15 10.27

P 4.38 3.44 3.40

Pr 4.56 6.55 8.10 6.99

Pll 3.3 37.8 10.65 21.6 7.52

Ca+'^ 4.0 5.4 4.63
I

4-2 5.2 4.57

Blister• Fluid

Ca 7.55 9.50 9.30 8.77

P 1.81 4.69 4.41 3.58

Pr 3.60 6.90 6.45 5.77

Pll 1.3 27.5
i 9.04 3.6 20.2 6.94

Ca"+ 3.8 4.8 4.38 3.6 4.9 4.33

Urine pH 4.4 • 8.2 5.94 4.6 7.6 5.73

BMR -13.6 +53.5 +8.3 -12.7 +30.0 +2.5

Calcium (Ca), inorg-anic phosphorus (P), and calcium ion concentrations (Ca++)
are express^ed in mg. per 100 c.c., serum protein (Pr) in gm. per 100 c.c., phosphatase
(Ph) in King and Armstrong^ units, urine pH in units and basal metabolic rate
(BMR) in per cent deviation from normal.

Values for phosphatase in blister fluid correspond with those for

blood but are lower than those for blood in neaiij'" all cases. This in-

dicates that the phosphatase enz3’’ine is diffusible and in the rapid

formation of blister fluid by diffusion of intracellular or blood fluids

that phosphatase may be found in slightly lower concentrations than

those present at the source.

The results of our basal metabolic rate determinations show nothing

of interest. WJiile tlie average figure for the cancer group is higher

than the average for the noncancer group this is due to a larger num-

ber of high values in the former group. We feel that the number of

variables here are too great, as evidenced by the range of - 12.7 per

cent to + 30 per cent in the control grouji. Certainly no correlation

can be established with malignancy per se. Tlie highest value in tlie

cancer group (+ 53.5 per cent) was obtained on a patient ivith paraly-

sis agitans and malignancjL AVe have a feiv cliolesterol determina-

tions on eases of malignancy that confirm previous work^‘‘ and would

also indicate that there is no .significant change in metabolic rate

in cancer.

Similarly the variations of urinary pll in the two groups are so

wide that the correspondence of the average figures will give little if

any information as to the metabolic processes in either group. We
had hoped to find a marked difference in the two groups, if there was

a diff’erence in metabolism of a cancerous and noncancerous individ-

ual. Our results show that urinary pH may be affected by so many
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factors (e.pr., flietavy. respiratory, temperature, infections, etc.) tliat

the determination is useless as a measure of acid base balance of the

body. 3''he one patient ivitli pll 8.2 in Table II bad a mild pyelitis.

RUMMARA’

This second set of 50 female patients with malignancy and 26 with-

out malignancy .shows that no change in calcium or phosphorus metab-

olism is demonstrable in the blood or blister fluid of persons with

cancer. Average jirntein figures for blood serum are slightly lower in

the cancer group, and this will explain why the average calcium fig-

ures are slightly lower.

Calcium ion (concentrations are normal in malignancy, as we have

shown before.

Serum pho.sphatase is not changed by the malignant conditions here

considered. In two patients out of the fifty, Ave have unexplained

high values that may bo due to the cancer itself. In another two

patients with jn-obable metastases to liver, wo have found moderately

raised A'alues. In twelve eases of cancer with evident metastases to

glands, omentum, nr vagina, the serum phosjdiatase values are normal.

Basal metabolic rate in our cancer cases values from -13.6 per
cent to -. o:!.;! per cent and in our control group from -32.7 per cent
to ; 30 pel’ cent. 'While average basal metabolism rate is higher for

the cancer group, we do not think that this indicates a speeding up of

metabolism by cancer.

The pH of a eatheterized morning specimen of urine may vary from
l.t! to 7.0 in ward patients Avithout pyelitis and from 4.4 to 8.2 in

eau(;er cases. I'he difi'erence in the group UA-erages is not significant.

Hi:Fi:Ri:xri:.s

(I) J’ift.c, 11. C.. 011(1 ./c/in.vOH, Jltlm I!.: New Eng. .1. AIo<L 202: -tlO, 19:50. ('21



AN EXPEEIMBNTAL STUDY OP DISSOLUTION AND
ABSOEPTION OP EETAINED DEAD PETUSES''

Arthur M. Grosman, Ph.D., New York, N. Y.

(From the Department of Anatomy, Cornell University Medical College)

INTRODUCTION

Fetuses kUled experimentally and retained in utero offer an oppor-

tunity for study of autol^die processes which occur in an aseptic en-

vironment. The rates of these processes in different types of tissue can

be compared and the sequence of degenerative changes determined. Such

kno'wledge may have significance in the stud3’' of clinical cases in which

spontaneous death has occurred. Ballantjme has emphasized that before

one can right! 3’’ understand the pathology of the dead fetus a clear

mental picture must he had of the gross and histologic appearance of

the macerative changes. One must construct the common factor of

maceration before he can differentiate the special changes due to indi'nd-

ual disease in the fetus.

Two major types of material ma3’' be utilized in approaching this prob-

lem : first, chance specimens from clinical cases and those obtained from

various animal dissections; second, material obtained by actual experi-

mentation in which death of the fetus is caused h3’’ the investigator under

conditions which ma3’- he more or less closety controlled. Cases in the

first group usually have some pertinent data missing, wliich increases

the difficult3’' of correct interpretation, a fact general^’’ recognized b3'

those working on such material (see Ballant3'ne, Greenhill, Meyer, Polak

and Beres, Straelman, Thomsen, and others). Studies on the second

liind of material are decidedly few in number in spite of the fact it offers

results of a more satisfactory nature (see Fraenkel, Koehner, Kuntz, and

Corey)

,

It is difficult to construct a clear picture of the degenerative changes

occurring in a fetus after death, in spite of the man3'- published descrip-

tions dealing v\uth the condition of stillborn young and of dead fetuses

retained in utero. Although discrepancies appear in the literature it

does not neeessaril3’- follow that inaccurate observations were made. It

is more probable that insufficient data were on hand. A good deal of the

past work was based on specimens found dead in utero. Descriptions of

this land of material have been made for years.

The fault "wfith such material lies in the incompleteness of data which

ma3^ possibly be related to the di.ssolution of the fetuses. Such factors

as cause of death
;
whether or not tlie fetus was normally developed when

•Condensation of the original paper wn.s dictated by lack of space ;
therefore many

of tlie detailed flnding.s have been omitted.
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(Icatli occurred ; length of retention after death ; age of fetus wlien death

occurred; disease and, possilily, the condition of the mother, all may have

some effect upon the retrogressive changes. In nearly all the earlier

•work on fetal dissolution at least one, and generally two or three, of the

above factors have been either uncontrolled or not taken into account.

In the present work every attempt has been made to avoid incomplete-

ness or omission of the factors lust mentioned. Even with all these pre-

cautions considerable unexplainable variation still appeared. How-

ever, the data obtained from studying this material are believed to be

sufllcicntly uniform to indicate the general course followed by the retro-

gressive processes of various fetal structures.

Tlic author is deeply indebted to Dr. Charles E. Stochard and to Dr. Joseph L.

Schwind for their interest in and supervision of this work. Acknowledgment is made

to the Biology Department of Washington Square College for facilities extended dur-

ing the early phases of the investigation.

MATERIAI.S AND METHODS

Young albino rat females were cau.ccd to retain one dead fetu.«. In each case,

the fetus wa.s the one neare.st the fallopian tube, and it was killed on the fourteenth

day after .eperm were discovered in the vaginal smear. The operation to kill the fetus

consisted in making a medial ventral abdominal inci.sion to expose the uteri. A
small incision was made in the uterus just at the periidiory of the placenta of

the fetus to be killed. A needle with tlic end bout to form a loop was inserted

through this inci.eion and rotated: thus the entire fdacenta could be freed by this

form of curettage. Abortion was prevented by ligating the uterus. Abortion of

the litter mates occurred in only two cases and was probably the result of undue
mechanical manipulation of the uterus at the time of operation.

In all, 25 fetuses wore retained dead in utero for the following periods of time;

12 hours, 1, 2, ?>, 4, S, 9, 31, 14, 15, 17, and 22 days. .\t the end of the allotted lime
tlie portion of uterus containing the dead fetus was removed, sectioned .=cri{il!y, and
stained with Khrliclrs hematoxylin and cosin for histologic o.Namination. One fetus
of the litter was removed at the time of operation in most eases and fixed as a con-
trol.

To determine how .“oon the type of curettage employed kills the embrvo, ten
fetus'-s, from fourteen and fifteen days’ gestation to older ones of noarlv seventeen
days;, were treated by this method and taken out of the utenis within 20 to GO
minutes for examimition under a dis.^eeting microscope. In no c.aso vras the heart
V-aiing moTo riian one hour after the operation.

OBFintVATlONS

Variatien in degree of devclop’uent reached hy flic fetuses was rolativelv largo,
.'ilthotigh in every jnstar.-'e tliese fetiisc.^ were killed on the fourteenth day of gesta-
ticr.. Tise stage of development reriched was determined primarily by the condition of
t:-e lungs, motanephros. nml apjH’arance of ma.tennl ar-ound the notochord. The

were .<^cparn?e<l into thre-? groups, 12 being within the "mean” degree of
ec-.e’np'.aea!, whidi :viigiit iv> c.alled ‘ • i:r.d-'rd.-’'.einj.cd, ” and v.liieh might be

s amount of n-vreds distortion of strccturic-, and organization
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of organs were used in. making these determinations. As a result of such a study it

was readily seen that variation in degree of dissolution occurred for a given length

of retention. This agrees with some observations made by Corey.

It also appeared that the "underdeveloped’’ fetuses were in each case better pre-

served than those wliich were further developed yet retained for the same length

of time. Tlie fact the fetus is underdeveloped indicates it is progressing slowly,

and when this development is stopped experimentally, deatli may not follow as

promptly as in the case of a fast growing fetus. Stockard has .shown in some-

what analogous situations that there is less immediate disturbance to the slower

developing fetal material. This may explain why in the "underdeveloped” cases

there is not as much disintegration in the same length of time.

Two rather distinct types of dissolution were found, which, because of their appear-

ance, were termed "loose” and "condensed.” In eight instances the type of

dissolution could be definitely termed "loose” and in five other instances "con-

densed. ’ ’

The cellular material in the "loo.se” type appeared loosely held together. There

were many small irregular spaces in the fetal tissues; the body cavities were not

filled completely by the surrounding material; desquamation of the peripheral tissue.s

generally occurred; this occasionally loosely filled the body cavities. As a result of

this type of dissolution the uterine cavity after two weeks of retention contained

necrotic debris made up of strips of membranes, small groups of cells and individual

cells.

In the "condensed” type of degeneration the organs and structures ran together,

filling the body cawties and resulting in a quite solidly jiacked mass of tissue.

Identification of structures was very difficult in this 1^7)0. After long retention the

debris appeared similar to that of the "loose” type. Because of tliis similarity,

separation of the two types was difficult after more than seventeen days’ retention.

Determination of the type in progre.ss could not be made until the fetus had

been retained at' least forty -five hours, nor, due to the slower rate of retrogression,

could it be determined in some of the "underdeveloped” cases,

A careful histologic study was made of various fetal structures for each of the

retention times previously mentioned. The structures studied were skin, capillaries,

endothelium, heart, inner ear, eye, central nervous system, digestive tract, liver,

kidneys, gonads, and sclerotome or precartilage. Sucli a study sliowed the pro-

gressive steps of dissolution resulting from increased length of retention after death

and also indicated tlie respective comparative rates of retrogression existing between

these stnictures.

Desquamation of the epithelium began within twenty-four liours and after seveiity-

two-hours retention was so extensive that it adhered to the fetus only in small areas.

The central nervous system showed some variation in ax)pearanee within the

same retention times. It may be said, however, that distortion had begun within

twelve hours, but it was not until after seventy-two hours that considerable collapse

of the .system was evident. Altliougli the .system was quite disoiganized after

seventy-two hours the cellular material stained fairly well. This reaction was

poor by eleven days’ retention. Identification was impossible after fourteen days.

The spinal ganglia at first tend to be better preserved than the central nen’ous

system but later, from eight days’ retention on, appear similar in condition to the

nervous .sj'stcm.

In the case of the eye, the retina appeared to undergo relatively the same processes

as the brain and at approximately the same time. The lens underwent dissolution at

a .slightly more rapid rate than tlie retina (Fig. 1 ).

The inner oar underwent disintegration quite rapidly and karyorrhexis appeared

to play a prominent role. Distortion occurred in cases retained twelve hours, and
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1)}' twenty-four hours the cellular organization was poor. This structure was not

identified in cases retained longer than, fourteen day.« (Fig. 2).

Distortion or folding of the epithelium of the digestive tract was not common even

in cases of prolonged retention and when found occurred in the stomach. In some

Fig. 1.—E.\!unplo of the dissolution of lon.s and retina in cii.ses retained fourteen days.

Fig. 2 .—Tiiv epitljeliiun nf tiie inner car after eight day.T rcl‘'nlJ{>n.

cases naargin of the epithelium to Ik* vagm* and indefinite ;i,s early a*;

twelve liotirs ' retention. By forty-eight or seventy-ttvo hoTirs dcs'juan'.ntioxi imd
occurred in the csophagtis and stomach; horvever, llus wa.c not s>:vn in the intestines.
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Indications of karyorrliexis were first noticed in the esophagus after eight days' re-

tention, in the stomach after four days, and in the intestines after three days. This

system could not be determined after two weeks’ retention except in the “under-

developed ’
' cases, and even there it was in a poor state of preservation.

The liver was characterized by a gradual and progressive dissolution in direct

ratio to the length of fetal retention. The periphery in most cases, retained forty-

eight hours or longer, appeared to have been more greatly affected by the processes

of dissolution than the more central areas. This was shown more strikingly, in

some cases, in the area lying nearest the placenta. The arrangement of liver cells

was somewhat disturbed after twelve hours’ retention and after ninety-six hours con-

siderable disorganization had occurred. By fourteen days’ retention this organ was

quite disorganized and could not be determined after this time except in the ‘ ‘ under-

developed’’ cases. The liver had started to spread out and lose its normal shape

appearing to have become aeraifiuid in consistency after twenty-four hours ’ retention.

This process was quite advanced after ninety-six hours.

Pig-, 3.—Metanephric tufiules after being retained twenty-two days.

The general outlines of the kidney tubules persisted remarltably well even after

relatively long retention. In the degenerative processes here the cells did not lose

distinctiveness abruptlj' but gradually faded until no longer visible as individual

entities. The nuclei began to display some karyorrliexis in the seventy-two- and

ninety-six-hour cases. After fourteen days’ retention no cell outlines were observable

and the nuclei were very lightly stained. In one of the cases retained twenty-two

days the kidney could be identified. The material was entirely necrotic but the

general tubular arrangement could be seen (Fig. 3).

The endothelium, even after twelve hours’ retention, had disappeared from prac-

tically all the capillaries, particular!}' those around the brain and in the dermis. In

the larger vessels it had undergone desquamation after forty-eight or seventy-two

hours. This was not true of the endocardium.

A’’cry little loss of general organization occurred in the heart at any stage. Even

when retained so long in some cases as to lose its affinity for stain the general ar-

rangement, outline, and lumen persi.sted. After long retention periods the heart
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chambers ina,v break apart; yet even when tins occurred the general organization

of the tissue was relatively well preserved, Tiio endocardium was nearly always

present as a continuous lining, altbougb it generally was raised from the underlj-ing

muscle. The heart took practically no stain after retention periods longer than

fourteen days.

Very little distortion or loss of organization of the cartilage occurred even after

long retention, although the nuclei developed irregularities in .rimpe within seventy-

two hours. The staining reaction was verj' poor after nine days’ retention.

The relative degree of dissolution and preservation in various fetal .structures

was determined within the same fetus bj’ histologic examination. Comparisons were

made only with other structures of the same fetus. Such comparisons indicate

whether or not a structure consistently displayed the same relative degree of dis-

solution in regard to the rest of the fetus.

The capillaries, epidermis, and inner ear were the most consistent in showing

j)00r preservation. The liver was one of the structures more consistently showing

better preservation. Wiile the kidney tubules were quite well pre.sorved in the

majority of cases the ratio was not so high as in some of the other organs. They
were, however, bettor preseived than the closely adjacent gonads. The he.art,

sclerotome, and precartilagc were the best pre.'-erved of all the structures studied.

Three regions of the central nervous .sy.stem were compared: brain, anterior cord,

and posterior cord. The anterior cord was considered as that portion of the level

dor.sal to the lungs while the portion at the level of the cloaca was termed as posterior

cord.

Tlierc were eighteen cases in each of which all three regions could be determined.

It was found tliat the brain was better prc.«crved than the other two regions in l.Su

per cent of the cases. Tliat the anterior cord was better preserved in 7.40 per cent

of the cases, while the posterior cord was better pre.cerved than the other two regions

in 22.22 per cent of case.s. There were, however, 10 in.stances in which all three

regions possessed the same degree of dissolution, or 55.0.1 per cent of the cases.

Thus, the data indicated that the central nervous system as a whole commonly
underwent dissolution at the same rate. However, taking the length of retention

into consideration, of the cases in which the degree of dissolution was comparable

in the three regions, one-half had been retained for short periods of time. All the

cases retained twelve or twenty-four hour.*:, but one, were characforized by an equal

degree of dissolution in the three regions.

The cases showing the same degree of dissolution in the three regions were also

considered in respect to the general amount of disintegration of the fetus as a whole,

;*.nd from this view, it appeared that usually these regions were the same in fetuses

which were well preserved.

Thus it appeared that all but two of the cases in which the relative degree of

di.“solution was the same in the three regions of the central nervous sy.stem belong
to one of the above two categories.

It appears from the foregoing that the three regions tend to Ik; the same in

fetuses retained for short j'oriods or in those in wliich the disintegrative processes

are not particularly advanced. This would indicate that the variation which occurred

I'ictwccn these regions tetids to arise after forty-eight houns’ retention tmd in cases

in wiiich. such viiriation occurred the posterior cord w.as more often the l-etter pre-

.'•erved.

The digestive trrkct w.as divided into three regions: esojiisapis, .‘•lomacls, and
nitcstine?. These wer.' eoiupared with each other in the s.-tmc fctu.“ in th.e same
usanner as was done witli the central nervous system. The data thus obtained
show the saint* general tendencies ns th.e central r.en-ous sy.stem, althou;:!! th.e per-

ctntuges were slightly differenl.
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There was no actual correlation between the central nervous system and digestive

tract in regard to the relative degree of dissolution. For example, cases in which

the posterior cord showed little dissolution were not necessarily those in which the

intestine was better preserved.

Comparatively, the central nervous system and digestive tract could not be said

to belong to either the poorer or better preserved structures.

In the majority of cases the first reaction of the maternal white cells to the pres-

ence cf dead material in the uterine cavity consisted in migration of poljmiorphonu-

clear leucocytes into that region. Later these decreased in number while the Ij^mpho-

c'ytes increased in number.
' Cases in wliich fetuses were retained from twelve hours to four days showed more

polymorplionuclear leucoejdes in tlie uterine wall than cases of longer retention.

Variation in numbers present ranged from neai-ly normal to very abundant, and leu-

cocytes occurred in greatest numbers in cases of three- and four-day retention, partic-

ularly in the area of placental attachment. These elements could be traced, more-

over, from engorged vessels in the uterine wall to the uterine cavity. Fetuses that

had been retained the longest showed practicall}' a normal condition in regard to these

cells and gave no evidence of migration such as mentioned above.

Polymorphonuclear leucocytes found in the uterine cavity varied somewhat in

number but were usually present in greater amount at about the period of eight or

nine days’ retention. Their occurrence was most frequent on the periphery of the

placenta. Their number decreased in cases retained longer than this and by twentj'-

two-day retention practically none were present, although the uterine cavity con-

tained considerable necrotic debris.

The lymphocytes began increasing about the time the polymorphonuclear forms

had begun to diminish and reached greatest concentration in the uterine wall at

eight to eleven days ’ retention and in the uterine cavity from nine to seventeen days.

These elements rarely occurred in cases retained longer than seventeen days.

Numerically the lymphocj’tes were in no instance equal to the greatest number of

polymorphonuclear leucocytes.

DISCUSSION

It must lie kept in mind, in any attempt to correlate the present find-

ings with those of previous workers, that earlier studies of this problem

were carried out on several different types of animals and that such

factors as stage of development of the fetuses, length of retention, and

cause of death were not in every case clear. Therefore, great care and

some mental reservation must be exercised in making comparisons. The

results of the present experiments on fourteen-daj’- rat fetuses, material

which hei’etofore has not been used, are, tlierefore, not strictly compara-

ble to most results reported in the literature.

There appears to be no questioning the fact that autol.ysis is tlie major

process concerned with dissolution of dead fetuses. That liquefaction of

dead tissue inside the body is actually brought about by intracellular

enzjnnatic digestion was pointed out bj’’ Solkowski who named the proc-

ess “auto-dige.stion.” This process was renamed “autolysis” by Jacoby

and c.stablished as occurring in retained dead fetuses bj’’ Schlesinger.

Thomsen and Polalc and Beres found tliat in one to ten day.s tlie epidermis of still-

births was raised up in the nature of “blebs” containing .serum, and from ten to

fortv days it was peeling off or ab.scnt. A similar condition of “bleb” formation
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was seen in tlie rat, but it occurred within twenty-four hours and at no time was as

prominent as described by them. Generally after forty-eight to seventy-two hours

desquamation of the epidermis was so great that very little remained on the fetus.

In the human being, Strachnan speaks of swelling of the superficial layers of the

epithelium, as though these structures W'ere taking up fluid, as one of the first changes

in the epidermis. A similar though not so pronounced condition was seen in the rat

after twenty-four hours’ retention.

With respect to changes in the central nervous system, no histologic

description wholly comparable to the one previously given has been

found in the literature. Kuntz, in describing a condition in the cat,

speaks of the lumen being more or less filled by fragmented cells and

tissue debris, but very little was loioum concerning the history of the

fetuses. Somewhat similar conditions were noted in the rat after reten-

tion of seventy-two to ninet3’'-six hours.

Polak and Beres mention an altering in shape of the liver through softening dur-

ing the second stage of from ten to forty days. Thomsen, on the contrary, in speak-

ing of the same stage, claimed that the liver is noticeably soft but retains its shape

until removed. In the rat the liver had begun to lose its shape within twenty-four

hours, and after fortj'-eight hours it had begun quite noticeably to spread out to fill

the surrounding body cavity.

Greenhill, in describing the liver of a human fetus retained twenty weeks and un-

dergoing mummification, noticed that degeneration was more marked in some areas

than in others but did not localize these areas. This point is of some interest as it

was found in the rat after forty-eight hours’ retention, the periphery of nearly

all the livers displayed more advanced dissolution than the medial portions. At
present the question as to why there should be regional differences in the amount
of degeneration of the same liver cannot be answered. If only a straight autoljflic

process is involved, the assumption seems warranted that the dissolution should be

the same throughout. This condition, however, was not found.

The great variation in the relative amount of dissolution of the liver

reported in the literature apparently" results, to some extent, from the

diverse ages of the specimens studied. Adult livers or those of nearly^

full-term fetuses undergo rapid maceration while, as shown by^ the

present work, those of fetuses of an earlier stage of gestation do not

undergo rapid autoly^sis. (See Mendel and Leavenworth, Jones and
Austrian, Long and Parkes, Vernon, Wells, Thomsen, and Corey").

Thomsen, in describing the kidney, states that from one to ten days the convoluted

tubules show marked blurring and the lumen contains detached material; the nuclei

aro either faintly stained or take no stain at all. From ten to forty days there is

widespread karyolysis in the cortex. It must be taken into consideratioin that he
was dealing with stillbirths; the author, on the other hand, was working on rats in

which the metanephros was not as well developed. With this qualification in mind
it can be said that the present work did not confirm that of Thomsen’s. It appears
that a considerable difference must occur between the degenerative processes in the

kidney of nearly full-term fetuses and in those near the middle of gestation.

The endothelium of the smaller blood A’essels disappeared very rapidly and was
shortly followed by the disappearance of that of the larger vessels. This is similar
to the condition described by Kuntz for the cat. He finds, however, the same con-

dition true for the endothelium of the heart. This finding was not confirmed; on
the contrary, the endocardium persisted remarkably well even after long retention.
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According to Mall the heart becomes more resistant than the other organs after

the fifth week. This is the only reference found dealing with the comparative rate

of dissolution in this structure. The present studies confirm his observations, for

even when very few other structures can be identified, the heart retains its shape

but generally stains lightly.

Various fetal structures were compared with each other in the same

fetus in respect to the relative amount of dissolution. The variation be-

tween these structures depended upon the rate of the retrogressive

changes; especially so since in these eases the processes began at prac-

tically the same time in each organ.

The structures studied are listed below in regard to the amount of

dissolution, starting -uoth those shoiving the greatest effects. It must be

remembered, however, that this order is not invariably followed and that

the list is, therefore, somewhat arbitrary: (1) capillaries, epidermis;

(2) ear; (3) lens; (4) retina; (5) brain; (6) esophagus; (7) stomach;

(8) gonads, anterior spinal cord, metanephros; (9) posterior spinal

cord; (10) intestines, liver; (11) sclerotome, heart; (12) precartilage.

The problem as to what effect the stage of development has upon the

dissolution of retained dead fetuses does not appear to be settled at

present. Needham states the situation by saying the younger the fetus

the more complete the removal and no question arises as to the accuracy

of this. In the human being, both Pigeaud and Thomsen point out that

in the first stages of development or in premature fetuses maceration is

more rapid than in cases of full term. It is difficult to see how this is

brought about in view of the work of Vernon, Jones and Austrian, and

Mendel and Leavenworth. They agree tiiat as fetal life progresses

enzyme activity becomes increasingly effective. If this factor is taken

into consideration, autolysis should proceed more slowly in fetuses which

have had a retarded development. This is in accordance Avith the data

on hand.

There appears at present no correlation between the ‘‘loose” and

“condensed” types of dissolution and the rate of disintegration, since

the latter is approximately the same in both cases.

The “condensed” type appears to have had its fluids extracted, re-

sulting in the cells of the entire fetus lying compactly together with

practically no intercellular spaces or body cavities. This process is not

similar to mummification and the only report seen Avhich describes some-

tliing resembling it is that of Koebner, Avho speaks of a “dry retrogres-

sion” in which the fetal tissues run together and identification of struc-

tui’cs is verj" uneei’tain.

The “loose” type is tlie more common and conforms to tlie general

descriptions of macerating fetuses.
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The definite causes underlying these two types of dissolution are as

yet undetermined. As far as is Imown the experimental procedure was

the same throughout.

In the present work, nuclei could be seen in cases of over two weeks’

retention. This does not support Well’s statement that fetuses which

have midergone aseptic autolysis in the uterus show a complete loss of

nuclei in five or six days.

There appears to be some contradictory evidence as to the ehemotactie

influence exerted on leueoejdes by dead material. Bradley, in discussing

dead tissue in the body, states that phagocytosis is secondary to autolysis,

occurring after the tissue is broken doivn and some substance formed

which sets up a ehemotactie attraction. Amino acids are a part of the

end products of autolysis, and Wolf found that such acids are positively

ehemotactie to a certain extent. However, Wells states that ehemotactie

substances do not seem to be formed in aseptic dead tissues and that the

absence of leucoejdie infiltration is so marked that it seems possible that

substances with negative ehemotactie effect are present.

In the present work, leucoejdie migration to the uterine cavity did

occur to some extent in cases of shorter retention but was negligible in

fetuses retained for longer periods of time. In event of migration, con-

centration of leucocjdes was greatest on the periphery of the placenta

and consisted mainly of polymorphonuclear cells. It would thus seem

that these appeared in response to either the mechanical injury to the

uterine wall and placenta or to some influence exerted by the dead

placenta. However, their presence was of short duration, for after eight

or nine days very few were found although the placenta was still present.

In eases of longer retention the uterus contained a good deal of

necrotic and presumably autolyzing material. There were no poly-

morphonuclear leucocjdes, yet this material was not enclosed by intact

membranes and was therefore free to exert a ehemotactie attraction for

polymorphonuclear leucocjdes, which is in agreement with Well’s above
observation. It appeared, moreover, that only a slight attraction for

lymphocytes developed.

Few investigators working on dead fetuses have paid attention to the

time at which autolytie processes are initiated. Kuntz and Corey, in

stud^^ung fetuses retained dead in the uterus, concluded that consider-

able time must elapse before the processes became apparent. Long and
Parkes, however, found that changes could be seen after incubating rat,

mouse, and pig fetuses in Ringer’s and under toluene for thirty-four

hours. Nicholas, on the other hand, placing eight- to nine-day rat

fetuses with undisturbed embryonic membranes in Ringer’s and Locke’s

physiologic saline at body temperature for at least six hours, found no
changes occurred, but after twelve hours considerable disintegration was
in evidence.



974 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

Disintegrative changes had begun in the fetuses studied in the pres-

ent work after twelve hours’ retention in utero. Such changes, although

not considerable, were, nevertheless, quite definite. It thus appears tliat

the data on initiation of autoljdic processes appearing in this report

agree fairly closely with those of Nicholas on incubated fetuses.

According to Long and Parkes and Corey the liver and gastrointes-

tinal tract are the first to show the effects of macerative or disintegrative

processes, and Corey further states that the changes spread from these

structures to the other organs. This is not confirmed by the present

work. All the fetal structures of eases retained twelve hours appeared

to be practically the same in respect to retrogressive changes, with the

possible exception of the dermis, ear, and capillaries. Thus, it would

seem that the autolytic processes had begun in the various structures of

these fetuses at practically the same time and did not spread from some

more or less localized point as indicated b.y Core.y. It should be kept in

mind, however, that the present Avork AAms done on fourteen-day fetuses

Avhereas Corej^ Avorked on those near full term, and hence the tAvm lots of

material are not strictly comparable.

Although there is contradictory evidence as to the time and place

autolysis is initiated, there appears to be a uniformity of opinion that it

proceeds at different rates in diffei’ent structures. Wliile it is generally

accepted that the rates vary, not all Avorkers agree as to the amount of

variation nor as to the structures shoAAung it. It should be pointed out

that in the pi’esent AA^ork the retrogressive changes at first appeared to

be synclironous in the fetal structures and that differences in amount

of dissolution occur secondarily.

It is interesting to note the excellent condition of the females carrjdng

a dead fetus. They not only nursed litters in a perfectly normal man-

ner but Avould come into estrus, characteristic of the unoperated female

after removal of lier litter. This behaAuor AAms typical even though a

dead fetus aa'Rs being carried in one horn of the uterus.

Appearance of eslrous clianges in the Amginal smears suggested the

possibility tliat tliesc females could become pregnant AA^iile still absoi’b-

ing a dead fetus in one uterine liorn. Tin's was confirmed in tlie one

case te.sted, pregnancy resulting in a litter of tAA^o. Of interest in tliis

connection is a case reported bj^ LpA'set and one by Thoms, in tlie human
being, in Avhicli a female became pregnant Avhile tlie uterus contained a

dead fetus.

SUMM^VRY

1. An experimental metliod is described for the study of retrogressive

changes in retained dead fetuses in the rat.

2. Tlie initiation of retrogre.s.siA'e changes in tlie dead fetus occurs

early, Avithin tAA'clve liours.
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3. The respective rates of dissolution of most of the formed elements

of the fetus are uniform up to twenty-four liours ’ retention, after which

time variation becomes apparent.

4. Aside from described exceptions, tlie fetal structures in fourteen-

day rat embryos can be enumerated as follows, starting with those show-

ing the greatest amount of dissolution: (a) capillaries, epidermis; (b)

ear; (c) lens; (d) retina; (e) brain; (f) esophagus; (g) stomach;

(h) gonads, anterior spinal cord, metanephros; (i) posterior spinal

cord; (j) intestines, liver; (k) sclerotome, heart; (1) precartilage.

5. Two types of dissolution are described as quite apparent in the

earljr stages of retention; ‘'loose” and “condensed.” In later stages the

distinctive characteristics of these two tjqies liecome gradually obscured.

6. Evidence is offered of a chemotactic influence of the retained mate-

rial toward leucocjfles of maternal origin during the early stages of

retention. This cliemotaxis is not apparent in later stages.

7. It is possible for a female to become pregnant and to produce nor-

mal young while retaining a dead fetus.
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A BIOLOGIC TEST FOR THE DIAGNOSIS OF INTRAUTERINE
FETAL DEATH*

George H. Rezek, M.D., Chicago, III.

The diagnosis of intrauterine fetal death is difficult, especially be-

fore the fifth month of gestation. Horner^ has shown the x-ray

is of no value before the fifth month because osseous development is

slight. After osseous development is demonstrable by the x-ray, ac-

cording to the work of Matthews,^ and Stein and Arens,® the fetus

usually must be dead from four to five days before enough degenera-

tion of the brain tissue takes place to cause overlapping of the skull

bones or asymmetry of the head, and ten to fourteen days are usually

required for collapse of the thoracic cavity and horseshoe curvature

of the spine. They have also shown that deealcification of the bones

is not a reliable sign of fetal death, as errors in technic may give

similar light areas. Since overlapping of the skull bones may occur

during labor or with engagement of the head, it is not a very reliable

sign. Palls^ has shown that fetal heart tones may be heard with the

vaginal stethoscope as early as the fourth month, and if after this

stage of gestation heart tones or fetal movements cannot be heard,

he considers this strong presumptive evidence of fetal death.

The object of this paper is to set forth our experience in the diag-

nosis of inti’auterine fetal death, using the Schneider® modification of

the Aschheim-Zondek reaction. The value of a test of this type is

especially great in the early months of gestation, and in the later

months of gestation, the reaction can be obtained twenty-four to forty-

eight hours after the death of the fetus.

technic

Ten cubic centimeters of a fresh voided morning specimen of urine are filtered and

injected into the marginal vein of the ear of a thirteen- to fifteen-week-old-virgin

female rabbit, weighing between 4 and 5 pounds. Prom forty to forty-eight hours

after injection of the urine, the rabbit is sacrificed and autopsied. Upon gross in-

spection of the rabbit ovaries, various reactions may be seen. It is advisable to

examine the ovaries immediately after killing the rabbit before po.stmortem changes

have set in. If the ovaries are opaque, cylindrical, and flat with no mature follicle.s,

they are too immature to respond to the hormonal stimulus of the urine, and the test

•Presented at a meeting of the Chlcag'o Gynecological Society, March 20, 193C.
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should be repeated. If the ovaries are rounded and contain one or more mature

follicles that contain no hemorrhage, the test is negative. Should the follicles contain

peripheral hemorrhage as sho^vn in Pigs. 1 and 2, the diagnosis of intrauterine

fetal death may be made. One cannot differentiate by this method between retained

placental tissue with the fetus expelled and the dead fetus still in utero. The same

reaction is found whether a dead fetus or chorionic villi are in the tube, abdomen,

or uterus. This reaction we have termed the dead fetus reaction. If the follicles are

hemorrhagic throughout, the test is positive (Pig. 3).

In order to facilitate description of the cases in wMeli the dead fetns

reaction tvas obtained by using the above-mentioned method, the cases

have been divided into seven groups. All the patients in each group

have similar histories and physical findings.

Pi&. 1. Pig. 2. Pig. 3.

Pig. 1.—^Drawing of an ovary from a dead fetus reaction, showing peripheral
hemorrhage in the follicle.

Pig. 2.—^^licrophotograph showing peripheral hemorrhage in the follicle.

Pig. 3.—Drawing of positive reaction showing hemorrhage throughout the follicle.

1. In Group 1 the following case history is characteristic of the

group

:

Case 1.— N., white, female, thirty-two years of age, grav. i, para 0, who had

menstruated regularly until July 24, 1933, when .she missed her period. She took

large doses of castor oil and quinine early in August and three weeks later began to

bleed vaginally. A rabbit was injected in the usual manner and a dead fetus reaction

obtained. A diagnosis of incomplete abortion was made and the patient was curetted.

Curettage revealed some degenerated placental tissue.

We had 18 similar cases in which, in an effort to produce an abor-

tion, the patient took castor oil and quinine or some ergot derivative

and succeeded in producing an incomplete abortion. The pregnancy
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was proved findings on curetting the uterus. In each case the

dead fetus reaction was obtained before completion of the abortion,

and in all cases ive ivere able to find placental tissue in the clots

passed on after curettage.

2. Group 2 is best described by the following case.-

Case 2.—Ko., aged twenty-four years, para i, grav. ii, was observed seventy-two

days after the first day of her last menstrual period. The uterus had not increased

in size after eight weeks of gestation. No bleeding or signs of fetal death were

present. A rabbit was injected in the usual manner, and a dead fetus reaction was

obtained. A dilatation and curettage were done, and degenerated placental tissue

was found.

We have had 8 similar eases all giving the same results, 2 occurring

in the first trimester of preguancj'- and 6 occurring in the second trimster.

3. In the third group there are 15 eases in which urine was taken

from the bladder by catheter on the delivery table after the patient

had delivered a macerated stillborn eliild, and 10 e.c. was injected into

a rabbit. In all these eases patients entered tlie hospital in labor and

gestation varied from the fifth month to term. In all cases a dead

fetus reaction was obtained. This was done in order to determine the

reliability of the reaction in eases with a known dead fetus.

4. In Group 4 we have all patients who entered the Kesearch and

Educational Hospital with a diagnosis of tlireatened abortion.

It is a routine procedure at the Research and Educational Hospital

to run a Schneider modification of the Aschheim-Zondek tests on all

patients entering the hospital with the diagnosis of threatened abor-

tion to determine whether or not there is a live fetus in utero. Elforts

are made to retain the fetus in utero until a reading of the rabbit

ovaries can be made. If the test shows the dead fetus reaction, seda-

tive therapy is stopped, and the patient is allowed to abort. We have

had 23 dead fetus reactions in the.se tests and each expelled maeei’ated

fetus or placental remnants twenty-four to seventy-two hours after

therapy was stopped, 15 occurring in the first trimester of pregnancy

and 8 in the second trimester.

5. Group 5 is the ectopic ge,station group, and the following case

history is characteristic

:

Case I!.—Br., twenty-five yeans of age, para ii, grav. iii, entered the lio.spital com-

plaining of pains in the right lower quadrant of five days’ duration. Slight enlarge-

ment of the right tube was found upon bimanual e.xainination. Forty-two days had

lapsed since the finst day of the last menstrual period. An injected rabbit revealed

a dead fetus reaction. A laparotomy was done and decidual tissue, but no fetus,

w.'is found in the right tube. There have been ten other cases with similar histories,

similar findings on bimanual examination and all gave the dead fetus reaction. At

operation all had placental tissue in one of the tubes.
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6. In G-roup 6 we have patients who entered the hospital for treat-

ment of eclamptogenic toxemia. At the time of their admittance the

fetal heart tones were audible hut disappeared later. The following

case best illustrates this group

:

Case 4.—^M. H., aged twenty-nine years, grav. v, para iii, seven montlis’ gesta-

tion, entered the hospital with preeclaniptie toxemia. The blood pressure was 200/130,

4-plus albumin, and many casts and red cells were found in the urine, and the

phenolsulphonephthalein test showed 0 per cent at the end of two hours. The

fetal heart tones were heard upon entrance to the hospital, but two days later dis-

appeared. A rabbit was injected with the patient’s urine in the manner described

and autopsied forty-eight hours later. A dead fetus reaction was obtained. The

patient rvent into labor four days later and delivered a somewhat macerated fetus.

There were 4 patients in the group and all in the last trimester of pregnancy.

7. In Group 7 there are included the patients who had several tests

rvui at intervals varying from two to seven dav’s. In each case the

fetus was retained in utero for longer than a week and all occurred

in the last trimester. The following history is quite typical of the

group

:

Case 5.—V. B., para i, grav. ii, entered the hospital on Oct. 10, 1934, with a

diagnosis of preeclamptic toxemia. Examination revealed a colored female in the

ninth lunar month of gestation, with a blood pressure of 200/110, a phenolsulphone-

phthalein of 50 per cent at the end of two hours, fetal heart tones 132, and a

3-plus Kahn test. The fetal heart tones were heard daily until November 10, when
they were not heard. A rabbit was injected on November 11, 13, 15, 18, 20, and 23.

The test at each time showed a dead fetus reaction except on the eighteenth wlien it

showed a distinct positive. Here we had a false positive.

lu all cases the pregnancy was terminated bj* the expulsion of a

badly macerated fetus. In this group there were 4 cases. One had
3 tests over a period of ten days, another 3 over twelve days, another

4 over a period of fifteen days. The fourth case has been described.

There was only one false reaction in this group.

The next 3 cases do not fall into any of the 7 groups but each has
a special point of interest.

Case G.—E. McB. delivered a normal child but failed to expel the idacenta.

Manual removal was thought inadvisable, and the patient was put to bed with the

placenta in utero. Babbits were injected with 10 c.c. of urine on the seventh, eleventh,

eighteenth, twenty-sixth, and thirty-second postpartum days. The test on the seventh,

eleventh, eighteenth, and twenty-sixth days showed a dead fetus reaction. The test

done on the thirty-second day showed a negative reaction. On the twenty-fifth day
a small piece of grayish tissue was expelled and was found to be degenerating

placental tissue. On the thirty-second postpartum day a sterile vaginal examination

was done and no emdence of placental tis.sue was found. From the .se%-enth to the

thirty-fifth postpartum day, the patient had temperature varying between 100° to

100.4°. It was assumed that all the placental tissue was either ah.sorbed or e.x-

pelled between the test taken on the twenty-sixth and the third-second postpartum
days.

Case 7.—Ko., para i, grav. ii, aged twenty-six years, forty-one days after

the first day of her last menstrual period, began to bleed vaginally and this bleeding
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continued for two days. A rabbit was injected to determine whether or not the

fetus was alive. A dead fetus reaction was obtained, but because the clinical

history was more in keeping with a live pregnancj’', a conservative attitude was

taken. Two weeks after the first test a second was done and this time it was posi-

tive. The patient went to term and delivered. In tliis case we have a false dead

fetus reaction where the fetus was alive.

Case 8.—Hi., aged thirty-two years, para i, grav, iii, was obserevd in the thirty-

second week of her gestation. Petal heart tones were not heard after this time.

X-ray picture of the fetus in utero did not show characteristic overlapping of the

skull bones or any evidence upon which one could diagnose a dead fetus. A rabbit

was injected in the usual manner and a dead fetus reaction was obtained. The

patient failed to go into labor follouang two attempts at induction with the Watson

technic. A Voorhees’ bag was inserted into the cervix; the patient went into labor

and delivered a macerated fetus four days after the dead fetus reaction.

JeffcoatG of England reported a series of 9 cases similar to this series, using

mice instead of rabbits. In his series he was able to predict termination of the preg-

nancy by the expulsion of a dead fetus 7 times. He, however, believed the reaction

observed was due to an upset in the hormonal balance, there being a relative excess of

estrin over prolan A and prolan B. He also thought the reaction was not indicative

of fetal death but of an impending abortion due to the hormone imbalance.

Tate" using rats confirmed Jelfcoat’s observations with a series of 7 cases with

6 accurate results. Jetfcoat ‘s belief that the reaction was due to impending abortion

rather than fetal death is not substantiated by this work. All his cases occurred

early in pregnancy when a diagnosis of fetal death is diflScult.

In our work in cases of premature labor, where the pregnancy was

far enough along to hear fetal heart tones, we were unable to obtain

a dead fetus reaction as long as fetal heart tones were audible, but

twenty-four to forty-eight hours after the fetal heai-t tones disappeared

the dead fetus reaction was obtained. This, plus the macerated con-

dition of the fetuses upon expulsion and the fact the retained placental

alone can give the reaction, has led us to believe that this is the result

of fetal death rather than of impending abortion. From our work we

are unable to state the causative factors for this reaction.

Bishop® has come to the conclusion that pregnancy tests depend on

the presence or absence of functional chorionic tissue and not upon

the life or death of the ovum. In our work we have occasionally ob-

served positive Aschheim-Zondek reactions where there were no func-

tioning chorionic villi. They have been observed in teratomas of the

ovary and testes, dermoid cysts of tlie ovary, and serous cysts of the

ovary.

To rule out the possibility of a fading reaction, the urine of 5 women
postpai’tum was injeeted into rabbits, and all the reactions observed

were either negative or positive and none yielded the dead fetus reac-

tion. The reaction became negative twenty-four to seventy-two hours

after the birtli of the fetus. Dilution of the urine of 5 pregnant women
was also tried, but here again the results were negative or positive.

A positive reaction was observed with as little as 1 c.c. of urine and

negatives with as much as 5 c.c. of urine, using the same teehnic.
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CONCLUSIONS

1. Using the Schneider modification of the Aschheim-Zondek test,

we have been able to obtain the dead fetus reaction with an accuracy

of 95.3 per cent in a series of 86 cases.

2. The test is positive for dead fetus reaction as long as living

chorionic tissue is in contact with the maternal blood.

3. Its value in ectopic pregnancy lies in establishing the fact of

fetal death and, inasmuch as further growth is then arrested, afford-

ing information that the danger of rupture or abortion is decreased.

4. The reaction is not positive when postpartum or diluted ante-

partum urine is used for the test.

5. While not infallible, it is extremely valuable and should be used

in conjunction with the clinical reactions in determining treatment in

a given ease.
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DISCUSSION

DR. A. E. ElANTER.—This study is of interest, particularly in its reference

to the work I have been trying to do on fish. We believe that the reaction in the

fish test is the effect of the estrogenic agent, which does not decrease in the urine

as quickly as does the prolan. We have had seven negative Friedman tests and

seven positives in fish in cases proved at operation to be ectopic pregnancy.

If the test follows the same rule as it docs in the fish, I am quite sure we are safe

in saying that it is the estrogenic content which brings down the ovipositor and gives

the findings Eezek described.

DR. REZEK (closing).—The test I have described will be valuable, particularly

in cases of ectopic pregnancy to indicate which should be operated upon immediately

and which could be treated conservatively. So far one patient has been treated

conservatively. From a bimanual examination and historj’’ of this dispensary patient,

a diagnosis of ectopic pregnancy was made and surgery was suggested, but the

patient refused. We obtained a urine specimen and a dead fetus reaction was noted.

Five tests in all were run, the last being negative. We have no proof that this patient

had an ectopic pregnancy, because she was not operated upon, but there was good

clinical evidence on which to base a diagnosis of ectopic pregnancy.



CAECINOMA OP THE BODY OF THE UTERUS''

A RE\nEW OF 279 Cases With Five-Year Ehd-Results in 211 Cases

Charles C. Norris, M.D., and P. Sidney Dunne, M.D.,

Philadelphia, Pa.

(From the Gynecologic Service, Department of Obstetrics and Gynecology, Hospital

of the University of Pennsylvania)

Carcinoma of the fundus of the uterus is a frequent and highly

malignant neoplasm. Within the last fev’’ years man.y statistical

studies based on the value of different methods of treatment and of

diagnosis have appeared. The folloAving study was undertaken in an

endeavor to check the results in our own series of cases.

MATERIAL

Prom Jan. 1, 1900, to Jan. 1, 1935, 279 patients suffering from car-

cinoma of the body of the uterus ivere admitted to the Hospital of

the University of Penns.ylvania. In this entire group the diagnosis

was verified by histologic examination. Of the 279 patients, 211 were

admitted five or more jmars befoi’e 1935, and these form the basis for

the five-year, end-result investigations. In this group of 211 patients

5 are included in whom it was impossible to determine whether the

carcinoma had its origin in the uterus or in the ovary. In view of

the fact that a number of the old ease histories Avere incomplete, some

diserepanej’’ in the number of cases Avill be noted in the various groups.

Of the 211 patients admitted fiAm or more yeai’s ago, 171 (81.0 per

cent) liaA’e been folloAved and the results noted. All untraced pa-

tients, are regarded as haAdng died of carcinoma.

Age on Admission.—Table I shows the age on admission in 26S cases. Altliougli

carcinoma of the fundus may occur at any age, in our series tlie greatest number of

Table I. Age on Admission for Treatment

AGE IN YEARS 1

PATIENTS

NU.MBER PER CENT
20-29 4 1.5
.80-.39 18 6.7
40-49 49 18.3
.50-59 124 46.3
(30-69 57 21.3
70-79 16 5.9

Total 268 100.0

patients, 124 (4G,3 per cent), were between the age of fifty and fifty-nine. The

youngest patient was twenty and tlie oldest seventy-six. Twenty-two patients (8.2 per

cent) were under forty years of age.

Read at a ineetlng of the Brooklyn Gynecological Society, Jlai-ch C. 193C.
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Menopausal Stains.—Carcinoma of the fundus is often considei’ed a postmenopausal

disease, but of our cases, SO patients (30.5 per cent) were in the premenopausal age

as compared to 182 (69.5 per cent) in the postmenopausal age.

The Helation of Frequency of Childbearing to the Development of Fundal Car-

cinoma .—An analysis of the marital status showed that 223 patients were married and

55 were unmarried. In one, the status was not mentioned in the history. Of the

223 married patients, 150 (67.3 per cent) had undergone one or more full-term de-

liveries, whereas 48 (21.5 per cent) were nulliparous, and in 25 (11.2 per cent),

parity was not known.

Table II. Pbequekcy of CniLDBEAmNG ix Relatiox to Developiiext of
Fuxdal Carcinoma

PREGNANCIES 1

patients

NUMBER PER CENT

0 1 48 24.2

1 32 16.2

2 32 16.2

3 34 17.1

4 19 9.6

5 33 16.7

Total 198 100.0

Table II exhibits the number of full-term pregnancies in the 198 eases. In this

series of cases parity plaj'ed but a small part as a predisposing factor in the develop-

ment of the carcinoma. The condition was relatively about as prevalent in those who
had borne children as in those who had not. Nor was the number of children borne

to each patient significant.

Chief Symptoms .—Metrorrhagia is undoubtedly the most important symptom of

carcinoma of the uterine fundus. Although this tj^e of bleeding may be the result

of a benign condition, its presence demands immediate investigation in all cases.

Hemorrhage was the first symptom observed in 80.5 per cent of the patients, and

leucorrhea was noted in 10.3 per cent. The onset of bleeding and leucorrliea oc-

curred simultaneously in 8 per cent of the patients. In 72.9 per cent of the patients

tile bleeding was predominantly of the intermcnstrual typo and was the most

prominent .symptom. In only 17.9 per cent was the metrorrhagia associated with

menorriiagia, whereas menorrliagia alone was pre.'-ent in 6.8 per cent.

In the metrorrhagia the flow was usually seantj' at the onset, but in a majority

of patients it soon became moderate or profuse. In 30.9 per cent of the patients

the bleeding was associated with a leucorrheal discharge. This was slight at the

onset, but later became more profuse, foul, and in many of the cases irritating.

Although many of the patients comprising this series wore in the advanced stage

of the disease, only 58 (22.1 per cent) complained of pain.

Duration of Symptoms .—The average duration of .symptoms prior to the onset

of treatment was 17.9 months. In those patients who wore still menstruating, the

average duration of symptoms was 22.2 months as compared with sixteen months in

the postmenopausal cases. Table III gives the duration of symptoms.

Table III. Duration of Symptoms Before Beginning of Tre.vtment

DURATION OF .SYMPTOMS
IN MONTHS

1

P.ATIENTS

NUJIBER PEP. CENT

Less than 12 113 43.8
12-23 75 29.1

24-35 13 5.0

Over 35 57 22.1

Total 258
j

100.0
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Only 113 (43.8 per cent) of the patients sought treatment prior to one year after

the onset of symptoms. In 96 cases the carcinomas were associated with myomas,

and in this group the average duration of symptoms was 21.8 months, or 3.9

months longer than the duration of symptoms for the whole series. It was also

observed that in those patients with myomas who had passed the menopause the dura-

tion of symptoms was nineteen months, as compared to sixteen months for the post-

menopausal group in the whole series. Furthermore, the patients in the active child-

bearing period who had associated myomas, the average duration of symptoms

was 28.1 months as compared to 22.2 months for the patients in the entire series.

The association of myomas increases the difficulty of determining the presence of

fundal carcinoma, and in our series it seemed to result in delay in seeking medical

advice.

Table IV. Accuracy op Preoperative Diagnosis

DIAGNOSIS 1

PATIENTS

NUMBER PER CENT
Positive 184 67.9

Suspected 45 16.6
Unsuspected 42 15.5

Total 271 100.0

Preoperative Diagnosis .—Thus in 87 cases the diagnosis was actually dependent up-

on liistologic examination, and in 42 of these the presence of a malignant neoplasm

was unsuspected.

It is worthy of note that in the unsuspected group, 16 of the 42 cases of carcinoma

developed in mjmmatous uteri, thus emphasizing the frequent association of these

two neoplasms and also the increased difficulty of arriving at an accurate diagnosis

in this type of case. The fact that nearly one-third of the cases in this entire

group were not recognized prior to operation, and that 15 per cent of them were

totally unsuspected until a microscopic examination, had been made, shows the

necessity for making routine histologic studies of all specimens of endometrium
removed by curettage. It must be stated here that carcinoma of the fundus can

never be recognized with certainty until the uterus is available for macroscopic

inspection or until histologic examination of curettings can be performed. Cases

that occur before or during the menopause or that are associated with uterine myomas
are especially likely to give rise to confusion. Furthermore, the earlier the stage

of advancement, the less positive is the preoperative diagnosis, and the greater is the

likelihood of securing a permanent cure, provided the correct diagnosis is arrived

at and treatment instituted.

Our studies also demonstrate the importance, in all cases of supravaginal hyster-

ectomy, for supposed benign conditions of making an inspection of the endometrial

cavity before closing the abdomen.

In cases in which the macroscopic diagnosis is in doubt, a frozen section should

be examined before the abdomen is closed, so that the surgeon may perform a com-

plete operation if carcinoma is found to be present.

The Peliahility of Histologic Diagnosis.—If a sufficient amount of material is avail-

able for study, the histologic diagnosis should be correct in almost 100 per cent of the

cases.

Paraffin sections of curettings may bo prepared and made ready for histologic

examination in twelve hours; these form the most satisfactory method of histologic

examination for routine employment. Wlicn the curettings are abundant and an

immediate hysterectomy is contemplated, one or more large pieces of tissue may
be cut by frozen section. If the e.xamination of the frozen section is positive for

carcinoma, the diagnosis of malignancy may be accepted; if, however, the result
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is negative, all the remaining tissue, including the remains of the frozen section

block, should be cut by the paraffin method before carcinoma is excluded. TOien

only a small amount of tissue is available, or when the tissue is secured in small

particles, frozen sections are not satisfactory. When cutting paraffin blocks, it is

important to cut at different levels in order that a particle of each piece of tissue

may be available for histologic examination.

In the Laboratory of Obstetric and Gynecologic Pathologj' at the Hospital of the

University of Pennsylvania no case during the last thirty-six }’ears was diagnosed

as carcinoma as the result of examination of the curettings that did not, when the

uterus was subsequently removed, confirm the original diagnosis. Likewise, so far as

we know, no case that was originally diagnosed as benign was later shown to be

malignant. These statements are made in order to show that the histologic diagnosis

of carcinoma of the fundus based on the examination of curettings is, when made
under good conditions, reliable. It is needless to emphasize the hazards that may
result from inexperience on the part of the pathologist, and it should be stressed

that a histologic diagnosis based on the examination of curettings requires special

knowledge and training.

Associated Pathology and Metastases.—Perhaps the outstanding feature in

this series of carcinomas was the high proportion of cases found to be associated

with uterine myomas, 34.9 per cent (96 cases). Other things being equal, it may
be assumed that in those cases associated udth myomas the prognosis would be

better because of the increased tliickness of the uterine waU, as the integrity of the

myometrium is generally regarded as the chief feature on which to base the prognosis.

However, probably the greater difficulty of diagnosis and the increased hazards of

operation counterbalance tliis theoretic advantage.

Metastasis, or transtubal involvement of one or both ovaries, was present in 19

cases: the right ovary was involved in 3, the left in 6, and both ovaries were affected

in 10 specimens.

The tubes were the seat of metastases or extension in 5 patients. In 8 instances,

the omentum, intestines, epiploic appendages, mesosalpinx, or pelvic lymph glands

were known to have been invaded.

In 15 patients extension to the parametrium was present on admission.

Sampson believes that transtubal implants occur, and as an initial step in all

hysterectomies which are to be performed for Ivnown or suspected cases of fundal

carcinoma, he has recommended the ligation of the tubes in the region of the ampulla

in order to prevent any invasion of the abdominal cavity.

TREATMENT

It will be realized that in attempting to analyze the end-results

secured in a group of cases that extend back over a period of thirty-five

years many difficulties wiU be encountered, not the least of which are

the various methods and modifications of treatment that may have

been utilized. During the period covered by this analysis neither pre-

liminary irradiation nor postoperative roentgen ray therapy was used

routinely in the treatment of these cases. For comparison the eases

maj’- be divided into two main groups, namely
: (1) Those treated by

hysterectomy and (2) those treated by radium.

Of the 211 patients, all but 7 received treatment
;
four of the latter were believed

too far adranced and three refused treatment. .tUl the patients that were considered

too advanced for treatment were seen prior to 1910 with exception of one patient.

Today these would probably be given the advantages of irradiation either by
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means of radium or roentgen ray or both. Previous to 1930 our radium dosage

was not standardized, and often did not average over 2,400 or at most 3,000 mg.

hours with a screening of either 2 mm. of aluminum, or brass or 0.5 mm. of platinum.

Today as a minimum we use 4,800 mg. liours of radium with a screening of 1 mm.

of platinum and 2 mm. of rubber, followed bj' deep roentgen ray therapy.

OPERATI\T3 MORTALITY

Under this heading are included all deaths that occurred in the

hospital following treatment. Table V shows the mortality.

Table V. Operative Mortality

METHOD OF
TREATMENT

PATIENTS

NUMBER 1

1

OPERATIVE DEATHS

NUMBER PER CENT

Hysterectomy
Eadium

115
89

5 1

2
1

4.3

2.2

Operative mortality for combined series, 3.4 per cent.

The live deaths that followed hysterectomy weie all due to peritonitis. One of

the deaths in the radium series was due to cardiac failure and occurred within a

few hours after treatment; the other death was due to peritonitis. It is questionable

whether either of these deaths should be attributed to the irradiation. Furthermore,

in considering the mortalitj'' it .should be remembered that the routine treatment con-

sisted of hysterectomy, and that radium irradiation was generally employed only

when some contraindication to the performance of hysterectomy was present, so that

the group treated by radium in-adiation practically consisted of all the bad risks in

the entire series.

FIVE-YEAR SALVAGE

For purposes of comparison of the methods of treatment, a five-year

survival period has been selected. Included in this are certain patients

who are known to have been .suffering from recurrences or that de-

veloped these at a later date.

Tabic VI .shows tlio total five-year salvage and is based on the number of patients

seen.

Table VI. Five-Year Salvage of Treated and Untreated Patients

CONDITION 5 YEARS AFTER PATIENTS

TREATMENT NU.MBER PER CENT
Alive 94 44.5
Dead 117 55.5

Total 211

FIVE-YEiiR SALVAGE BASED ON METHOD OP TREATMENT

1. Hysterectomy .—In our clinic the operation of choice has been radical pan-

hy.sterectomy, with removal of both adnexa when this procedure is not contraindicated.

From Table VII it will be observed that 115 patients were treated bj’ hysterectomy.

In this group arc included those patients in whom irradiation was either preopera-

tively or postoperatively combined with hysterectomy, since we feel that in the
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time covered by this analysis irradiation as an adjunct to surgery -u-as not a routine

measure and that the group is too small from which to draw any positive conclu-

sions. Moreover, it is liltelj' that the irradiation was in most cases inadequate.

Of the 115 patients treated by hysterectomy, 55 patients survived five years or

longer, a salvage of 47.8 per cent. Panliysterectomy was performed in 80 cases

and supravaginal hysterectomj’’ in 35. The reason for incomplete operation was

in most cases either inability to remove the cer'vix, due to fixation by the malignant

process, or a failure to suspect the condition in cases in which the diagnosis was

made by histologic examination. When we compare the salvage in the two tj-pes of

hysterectomies, we see that the salvage favors the complete operation, the proportion

being 53.7 per cent as compared to 34.3 per cent. In the years prior to the use of

irradiation no further treatment could be instituted, whereas today radium can be

applied to the cervical stump and roentgen ray therapy be employed, thus yielding

a more favorable prognosis in those cases in wliich complete hysterectomy cannot be

performed.

2. Irradiation.—Eighty-nine patients were treated by means of curettage and

irradiation: Thirt3'-nine patients, 43.8 per cent, survived the five-year period.

Although definite changes as regards the total dosage in the initial irradiation of

fundal carcinoma have taken place in the last five years, the average dosage in this

series was onlj* 2,400 mg. hours. Today this amount of irradiation is considered

Table WEI. Five-Year Salvage by Method op Treatjiekt

TREATJIENT
1

PATIENTS

NUMBER ALIVE PER CENT

Hj’sterectomy 115 55 47.8

Radium 89 39 43.8

Entreated 7 0
'

Total 211 94
1

44.5

inadequate, but even with this small dosage, it was still of distinct curative value

in over 40 per cent of cases, nearly all of which were poor operative risks. This does

not take into consideration prolongation of life in hopelc.ss ’cases and the greater

comfort which accrues. In comparing our results as to methods of treatment, the

salvage is approximately the same in the group treated bj' hj-sterectomj' as in those

treated bv’ irradiation alone, namelj', 47.8 per cent and 43.8 per cent, re.spectivelj’.

In comparing the two methods of treatment it should be remembered that of the

patients treated bj^ hj’sterectomj’, only 74.8 per cent wore traced, whereas of those

patients treated bj' irradiation, in general a more recent group, 92.1 per cent were

traced. In comparing the salvage in the patients treated by panhysterectomy,

whether alone, preceded bj', or followed bj' irradiation to the salvage in the patients

treated bj' radium alone, the salvage favors complete In’stercctomj' in the proportion

of 53.7 per cent to 43.8 per cent. Although our figures as regards salvage do not
varj* undulj- in the two methods of treatment, the procedure of choice is considered

to be radical panln'.stercctoinj' in the operable cases, followed bj- deep roentgen ray
therapj". In the advanced or inoperable cases of fundal carcinoma, or in those in

whom some contraindication to a radical operation exists, irradiation is the method of

choice. From our statistics, no conclusions as to the role of radium as a prcliminar}'

treatment to lu-stercctonn' can be reached, because of the small dosage that has been
emploj-ed.

Tables YIII, IX, and X show five-j'car salvage in five-.vear periods with the

exception of the years 1900 to 1910 in the patients tro.ated bv- hysterectomy, radium,

and the combined five-year salvage on all patients who were treated.



988 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

Table VIII. Five-Year Salvage in Cases Treated by Hysterectomy

YEAR

PATIENTS

NUMBER SALVAGE
PER CENT

FOLLOWED
PER CENT

1900-1910 15 20.0 60.0
1911-1915 19 36.8 68.4
1916-1920 25 52.0 80.0
1921-1925

1

37 59.4 78.4
1926-1930

1

19 52.6 78.9

Total
1

115 47.8
1

74.8

Table IX. Five-Year Salvage in Cases Treated by Radium

YEAR
1

PATIENTS

NUMBER SALVAGE
PER CENT

FOLLOIVED
PER CENT

1900-1910 0 0.0
• 1911-1915 1 100.0

1916-1920 18 44.4 88.8
1921-1925 30 36.6 90.0
1926-1930 40 50.0 95.0

Total 89 43.8 92.1

Table X, Combined Five-Year Salvage on All Patients Treated

YEAR
1

PATIENTS

NUMBER SALVAGE
PER CENT

FOLLOWED
PER CENT

1900-1910 15 20.0 60.0
1911-1915 20 35.0 70.0
1916-1920 43 48.8 83.7
1921-1925 67 49.3 83.6
1926-1930 59 50.8 89.8

Total 204 46.1 82.3

• CONCLUSIONS

1. Childbearing plaj^s no part in the predisposition to fundal car-

cinoma

2. The chief symptoms are bleeding and discharge. Metrorrhagia
was the first symptom noted in 80.5 per cent of the cases.

3. The average duration of symptoms was 17.9 months. If myomas
and fundal carcinoma were associated, the average duration of symp-
toms was 21.8 months.

4. Only 43.8 per cent of patients sought treatment prior to one year

after the onset of symptoms.

5. The preoperative diagnosis was positive in 67.9 per cent of cases,

suspected in 16.6 per cent, and uusu.spected in 15.5 per cent.

6. All uteri removed for what are believed to be benign lesions

should be opened and the endometrial cavity inspected before the

operation is completed.

7. Diagnostic curettage is tlie most certain metliod of detecting the

jiresence of early fundal carcinoma and may be relied upon in prac-

tically all cases.
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8. The association of myomas and fundal carcinoma occurred in

34.9 per cent of our cases.

9. Of 13 patients with involvement of the ovary treated five or more

years ago, 6 survived the five-jmar period, and in 14 cases in which

the parametrium was invaded, 3 survived the five-year period.

10. For uncomplicated cases, a radical pauhysterectomy and bilateral

salpingo-oophorectomy, followed by deep roentgen therapy, is the treat-

ment of choice.

11. When curettage is performed in a suspected case, a minimum
of 1,200 mg. hours of radium irradiation should be employed. If

broken-up particles of carcinoma are left behind in the uterus, the

irradiation tends to prevent dissemination, and if the ease proves to

be benign, bleeding is checked.

12. The five-year salvage in patients treated by hysterectomy was
47.8 per cent.

13. The five-3mar salvage in patients treated hy radium alone was
43.8 per cent.

14. The operative mortality for the series was 3.4 per cent.

15. In the patients treated by hysterectomy, the operative mortality

was 4.3 per cent, and in patients treated by radium, it was 2.2 per
cent.

16. The absolute five-j^ear salvage in the entire series was 44.5 per
cent, and the relative five-year salvage was 46.1 per cent.

Critical study of the low cervical and classical
CESAREAN SECTION OPERATIONS<^‘

Frederick TI. Fali-s, M.S., M.D., Chicago, III.

(From the Department of OVstetrics and Gynecology, College of Medicine, University

of Illinois)

'^HERE has been considerable conlrovcnsy coneeniing the relative

* merits of the classical and the low cervical operations for cesarean

section. Such a reaction is inevitable when a different technic is pro-

posed for a procedure in which the standard operation is giving reason-

ably good results in the hands of well-trained surgeons.

The difference of opinion seems to arise from the fact that certain

o]ierators desirous of finding some Avay to minimize the inherent risk in

cesarean section have adopted the newer operation and use it exclusivel}'.

Others, more conservative, cither refuse to try the new procedure on the

ground that it does not appeal to them as an improvement over the older

operation, or else having tried it in a few cases, decide that it is not the

operation of choice because of .some technical difficulty which they may
liave encountered.

•110.-111 beloro the Chicago Gynecological Society, March 20, 103G.
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The diversity of opinion may be appreciated by the expression of

several outstanding authorities.

Williamsi felt that the classical operation was preferable in those cases in which

the probability of intercurrent infection was slight
;
where this probability was great

lie preferred the low cervical operation. Where evidence of infection could be

demonstrated clinically he preferred the Poro operation.

Bland2 advocates the classical operation in all patients who can safely be placed

in the category called "clean.” The low cervical operation is advised in those who

have been long in labor with membranes ruptured or have had vaginal examinations,

or other manipulation.

DeLee,3 on the other hand, strongly favors the low cervical cesarean section. He

claims that there is less hemorrhage, less ileus, less gastric dilatation and peritonitis,

and that wound healing is better because the lower uterine segment following opera-

tion is at rest. He also claims that the maternal mortality of the low cervical opera-

tion is less than following the classical. These advantages would be quite significant

if demonstrable. No proof is educed however to support this contention.

Beck4 also favors the low cervical cesarean operation, claiming less danger because

of limitation of the spill, the low position of the uterine wound tending to localize

the infection in the pelvis in those cases in which infection develops. Less hemor-

rhage and distention and fewer adhesions. Again, however, these advantages are

based on clinical impression, no proof is presented to support the contention.

I wish to point out several factors which may contribute to a false

impression in evaluating the results obtained by the new operation.

The sponsors of the new procedure quote the results obtained in a

given number of cases since its adoption. The apparent improvement in

their results is attributed by them to the new procedure. No weight is

given to the fact that they, after doing a considerable number of opera-

tions, using the old classical technic, are better prepared by that experi-

ence to do the next series of cases, no matter which technic is used.

As an operator grows in experience, so also there appears in his clinic

a cooperation, attention to detail, and smoothness of execution by the

resident and nursing staff and the anesthetists, all of which are impor-

tant contributing factors in lessening the operative shock and reducing

the operating time, which in turn inevitably reflects itself in improved

operative results.

In some instances because of relative unfamiliarity with the new pro-

cedure, the old or classical technic is elected for the difficult cases. The

low cervical operation is used only in those cases in which no technical

difficulty is anticipated.

Not infrequently statistics from clinics are compared where the cir-

cumstances surrounding the operation are widely different.

Statistics of the present are unfairly compared with the statistics com-

piled years ago.

Results of trained obstetric surgeons are contrasted with those of gen-

eral practitioners in a given community.

The conseiwative, on the other hand, will have nothing to do with the

new procedure because the principles involved do not appeal to him. Or
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he give it up after a trial or two because of some difficulty en-

countered, or poor results. He has obtained good results, with the older

procedure, low mortality and morbidity, and cannot see the advisability

of changing to the new technic until its advantages are conclusively

demonstrated.

How then are we to arrive at a reasonable estimation of the value of

a new procedure, since we have to rely almost entirely on the published

reports of men who have a more or less biased viewpoint, and whose

published results cannot but reflect the same.

One rational method of settling such disputes is extremely simple and

satisfactory, even though somewhat slow. If an operator wiU set himself

to the task of alternating the two operations on the cases as they present

themselves for operation, the results will speak for themselves as soon

as a sufficient number of cases have been accumulated. The personal

equasion is thus reduced to the minimum.
Certain advantages are claimed bj’^ the sponsors of each operation.

The advocates of the low cervical operations claim for its superiority

on the ground that:

1. ‘Wound healing is better because the lower uterine segment is passive during the

puerperium, and therefore better healing is promoted.

2. There is therefore less likely to be a rupture of the uterus in subsequent preg-

nancies.

3. Infection if it occurs and pentrates the uterine wound will be limited to the

extraperitoneal space behind the bladder, for a time at least, before producing in-

fection of the general peritoneal cavity.

4. The operation is usually completed without the intestines coming into view,

reducing thereby the danger of peritoneal contamination and ileus.

5. There is less postoperative discomfort, vomiting, and ileus following the low

cervical operation.

G. There is less danger of adhesions forming between the uterine and abdominal

wound.

The advocates of the classical operation say:

1. That there is no evidence that the wound healing takes place under any more
quiet conditions in the low cervical than in the classical operation.

2. That the thicker the surfaces of uterine muscle that are approximated the bet-

ter the scar.

3. That there is less danger therefore of rupture of uterine scar in subsequent

pregnancies.

4. That when properly done in noninfcctcd cases, there is very little danger of

infection coming through the uterine wound.

5. That the low cervical section is more dangerous, time-consuming, and technically

more diflicult.

G. That there is more danger from hemorrhage when the phiccnta is in the lower

uterine segment.

7. That there is no reason for exposure of the bowel or more contamination of the

peritoneal cavity in the classical operation.

3. That there is less danger of bladder injury and cystitis.
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It was in the hope of throwing some light on these questions that

this series of operations was undertaken.

I have, in the last ten years, collected a series of cesarean sections

personally done in the same clinic, under identical conditions. As

nearly as possible the eases were alternated. There was no deviation

in favor of either operation because of potential infection, placenta

previa, serious toxemia, or other complications. The results, there-

fore, although the series is not large, should speak definitelj’- as far

as they go for the relative merits of the two operations.

In order to place clearly before 3''ou how these patients were treated,

I shall give a brief outline of the technic of both operations as done in

mj'^ clinic.

In the classical operation the following steps were carried out:

1. The patient is placed in the Trendelenburg position after preparation of skin

with iodine and alcohol as for ordinary laparotomy.

2. A midline incision is made from just above the pubes almost to the umbilicus.

3. The uterus is rotated if necessary to bring the midline of the uterus into the

center of the abdominal wound.

4. An incision is made in the anterior uterine wall beginning just above the

vesicovaginal peritoneal fold and extending upward about 12 cm.

5. The baby is delivered by grasping a foot and extracting by the breech.

6. Pituitrin 1 c.c. obstetric is injected into the uterus.

7. The edges of the uterine wound are grasped by Allison forceps on each side

and the placenta and membranes are delivered manually.

8. Ergotol one ampule is given hypodermically as soon as the placenta is de-

livered.

9. The uterine wall is repaired, with the uterus in the abdomen as a rule, vuth

four layers of cliromic catgut as follows: The first row of sutures is a continuous

double No. 2 chromic catgut suture, starting near the pubic end of the wound and

taking about half the thickness of the uterine wall, extending down to but not

through the mucosa of the uterus. When this stitch is tied at the upper end of tlie

wound the uterine cavity is effectively closed off. The next stitch beginning at tlie

lower end of the wound and continuing to the upper end is made by inserting the

needle just under the serosa and carrying it down to interdigitate with the preceding

row of stitches. The next layer approximates the edges of the serosa and inter-

digitates with the second layer. The final layer is the peritonealizing layer. It is

done with fine catgut. The loose vesicouterine peritoneum on each side of the lower

end of the wound is sewed over the wound from below upward. It will be found

that in most cases about half of the wound can be covered by this loose peritoneum.

From here to the upper end of the incision, the peritoneum and a small bit of the

muscle on each side of the wound are caught in each stitch which when drawn tight

buries the scar. The free blood and clots arc removed from the abdominal cavity,

and the abdominal wound is closed in layers.

The technic for the low cervical operation was as follows:

1. Position, preparation, and abdominal wall incision are the same as in the classi-

cal operation.

2. The loose peritoneum between bladder and lower uterine segment is raised and

cut transversely from one broad ligament to the other. The lower leaf is pushed

do^vn with the bladder off the lower uterine segment.
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3. The latter is incised in the midline, care being taken to avoid cutting the

baby, since the lower uterine segment is very thin. The fetal head is then rotated

so that the occiput points into the wound, forceps are applied and the baby is gently

extracted.

4. Pituitrin and ergot are given as before and the placenta is cither expressed or

delivered manually.

5. The edges of the incision are about 2 mm. thick, except at the upper angle of

the wound where invariably the upper uterine segment is invaded in all cases that

liave not been in labor. The edges are grasped by Allison forceps and closed by a

running No. 2 chromic catgut suture. Often a second continuous stitch can be placed

in the uterine muscle. Next a tliin layer of fascia between the bladder and uterus

is closed over the uterine wound. The transverse incision in the peritoneum is

sowed over the wound with No. 1 plain catgut. In case infection is strongly sus-

pected, I push the bladder off the anterior vaginal wall, incise the latter and put a

drain- into the vagina. The upper part of the drain lies on the scar in the uterine

wall. Any seepage from the uterine cavity is thus led directly into the vagina. The

drain is removed in forty-eight hours if no infection occurs. The peritoneal cavity

is then freed of blood and clots and the abdomen dosed in layers.

In estimating the results in the two series of cases several factors were

thought to be of importance to determine the comparative morbidity,

reaction, and distress. The age and parity were noted because obviously

a great difference either way in either group might have a significant

bearing. The indication for operation was also noted because a patient

with placenta previa or severe toxemia might be a poorer operative risk

than one with a contracted pelvis. For the same reason the eases com-

plicated by syphilis were also noted as well as all those having evidence

of associated nephritic or preeclamptic toxemia.

The operating time was observed for two reasons: because of the

bearing that this might have on shock, hemorrliage, and infection, and
to determine to some extent thereby the relative technical difficulty of

the two operations. For the same reasons the type of anesthesia was

recorded. Vomiting and partial ileus were taken as a rough measure

of the peritoneal reaction following the invasion of the peritoneal cavity.

Tlie number of times vomiting occurred postoperatively and the number
of enemas neeessai-y to produce flatus and relieve distention were

taken as tlie measure of the ileus.

The highest temperature on the days in wliich the temperature readied

100° or more postoperatively was recorded and supplemented by the re-

port of wound infection and the number of days the patient remained

in the hospital after operation was taken as the index of morbidity.

The amount of postoperative discomfort and pain was roughly

measured by the amount of morphine administered postoperatively. Our
routine for postoperative treatment is a quarter of a grain of morphine

if there is discomfort a few hours after operation and a sixth of a grain

every four hours as necessaiy .subsequently.

In addition, wc noted the number of catheterizations necc.ssaiy post-

operativcly because of the general impression that the low cervical opera-

tion i.s more likely to give rise to bladder irritation and complications.
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We also noted whether or not the membranes were intact or ruptured

before operation, because of the obvious bearing on potential infection.

The weight and length of the babj^ were also recorded together with

the condition at birth and the final outcome.

The results obtained from the study of these cases are interesting for

several reasons. The average age was found to be 24 in the low ceiwical

and 25.7 in the classical group
;
there were 37 multiparas and 20 primip-

aras in the low ceiwical cesarean section group, and 35 multiparas and

22 primiparas in the classical group.

The indications for operation are seen in Table I. It will be noted that

there was no great preponderance of pathologic cases in either group.

Table I. Clinical Cases

57 CASES 57 CASES
LOW CERVICAL CLASSICAL

Indications: Placenta previa 10 3

Premature detachment S 11
Heart lesions 3 6

Contracted pelvis 15 17
Eclamptogenic toxemia 8 6

Miscellaneous 7 3

Previous cesarean 12 15
Age: 24 25.7

Para: Primipara 20 22
Multipara 37 35

JVassermemn: 5 2
Toxemias

:

Preeclamptic 12 11
Thyroid 0 2

Operating Time: 43 min. 44.4 min.

Sterilizations 13 16
Anesthesia: General 53 46

Local 4 11

Table II. Clinical Cases

57 CASES 57 CASES
LOW CERVICAL CLASSICAL

Vomiting total number 19 28
Ileus partial 4 8
Temperature above 100°

Average days per case 3 4,37
Days in hospital

Average postoperative 15 16.4
Average amount of morphine

Postoperatively per case Vi2
Total number of catheterizations 16 33

The average operating time was foily-threc minutes in the low cervical

series and forty-four and four-tentlis minutes in the classical series. Tliis

re.sult may have been influenced by the fact that 11 of the classical cases

were done under local anesthesia, which always slows up the operation,

to 4 of the low cervical, and, also, to the fact that one of the classical

cases had a ventral hernia which was repaired after sewing up the

uterus. Other factors which would add to the operating time .such as
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sterilization by exsection of the nterine end of the tube and adhesions

due to previous cesarean sections were about equal in the two series.

I was somewhat surprised by the result since the commonly accepted

view is that the low ceiwical operation is technically more difficult and

more time-consuming. From my experience I should say that the opera-

tion is not appreciably more difficult and that there is practically no

difference in the operating time if the conditions for the operation are

the same.

The anesthesia most used in both series was ethylene, to which was

added a small amount of ether, just as the abdomen was opened to

secure better relaxation. In the classical group 11 had local anesthesia,

1 per cent novocaine noth no preliminary morphine and scopolamine,

because of the danger of depressing the respiratory center of the baby.

Only 4 of the low cervical group were done under local anesthesia. There

was no special reason for the discrepancy in this respect in the two

groups since technically the operation under local anesthesia is not diffi-

cult. A small number of each series had ether only and a few had

nitrous oxide only.

As an indication of the postoperative shock, ileus and peritoneal re-

action, we observed the number of times the patients in each series

vomited postoperatively, and, also, the cases that had to have repeated

enemas to relieve the gaseous distention postoperatively.

In the classical group, emesis occurred 28 times, while in the low cervi-

cal group it occurred 19 times. In the classical group, 8 cases had

.sufficient obsti]mtion to be classified as mild ileus, while 4 of the low

cervical eases were so classified.

In the classical group the average postoperative days in which the

temperature reached 100 or more Avas 4.37. In the low cervical group

the number of temperature days Avas 3.

The number of postoperatiA^e hospital days for the classical group was

16.4 as opposed to 15 for the Ioav ceiwical group.

"Wound infection occui’red in 4 of the classical cases AA'hile only 2 of the

loAA' cervical eases had Avound infection.

As an index of the postoperatiA'c discomfort, it is interesting to see

that the aA’^erage amount of morphine gh'en in the cla.ssieal cases A\'as

of a grain, Avhile the average for the Ioav cervical eases Avas of a

grain. The difference is hardly appreciable.

The membranes Averc ruptured for a short time before operation in

4 patients in the classical series, wliile in the Ioav cendcal .series the

membranes had rnptin*ed in 3 patients.

As a rough measure of functional bladder disturbance folloAA-ing the

tAvo operations, the number of postoperative catheterization.s Avas taken.

It Avas found that catheterization Avas necessary 33 times in the classical
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• series, and only 16 times in the low cervical group. The often quoted

danger of bladder traumatization in the low cervical operation seems to

be theoretical rather than real according to these figui’es.

There was one death in this series which occurred in the classical

group. A brief description of the case is as follows

:

A para x, twenty-six weeks pregnant, entered the hospital with a diagnosis

of severe nephritic toxemia. Because of the prematurity of the baby, an at-

tempt was made to carry the patient along until viability. This was carried out

for twenty-six days in spite of severe symptoms which did not yield in medical

management. Finally when the baby seemed to be on the borderline of viability,

we did a cesarean section under local anesthesia. Tliis was accomplished without

difiSculty in forty-seven minutes, including sterilization. The patient developed a

peritonitis and bronchitis and died on tlie fourth day. The anatomic diagnosis at

the postmortem examination was as follows:

Generalized peritonitis, extreme fatty degeneration of the liver, early arterio-

sclerosis and arteriolosclerosis of the kidneys with marked fatty degeneration, early

bronchopneumonia of the right upper lobe, marked congestion of both lungs, hyper-

trophy of the thyroid, and puerperal uterus witli recent ulcerative colitis.

I do not feel that the disastrous outcome in this ease can be attributed

solely to the operative procedure. I should rather attribute it to faulty

judgment on my part in trying to prolong gestation to viability of the

baby in the face of a toxemia not responding to medical management.

The decision to do a cesarean section instead of induction of labor was

based on the fact that the fetal heart tones suddenly became very irregu-

lar, varjdng from 80 to 160 beats per minute. The uterus at postmortem

was a normal puerperal uterus so that the peritonitis was not due to

faulty healing of the uterine wound.

In addition to the above described series of eases done in my clinic, I

have operated upon 49 patients at various private hospitals in Chicago.

Twenty-three classical and 26 low cervical operations were- done. The

preoperative and operative factors are shown in Table III and the re-

sults are sho^vn in Table

In this series the results ai’e practically the same as in the previous

series. Age, parity, and anesthesia were practically the same for each

group. The patients in the low cervical series were in the hospital one

day less but ran a slightlj’- higher temperature, and showed much more

vomiting, slightly less ileus and less bladder irritability. There was

slightly more pain since Yc, gr. more of morphine was used in these cases.

The operating time was about equal which is the more significant since

assislanlB were different in most of the cases. There was no mortality

in cither group. The total morbidity in this series seems to be slightly

less in 1.he classical group.

It would seem therefore that the same conclusions, namely, that if

done by the same operator there is no appreciable difference in the re-

sults obtained by the two operations, whether done on clinical patients

with the .same tjqie of nssistnnee in the same hospital or whether done

ill different institutions, with different assistants on private patients.
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Table III. PeivxVte Cases

26
LOW

CASES
CEIIVIGAL

23 CASES
CLASSICAL

Indications

:

Placenta previa 1 0

Premature detachment 2 1

Heart lesions 0 0

Contracted pelvis 9
•>
«>

Eclamptogenie toxemia 7 7

Miscellaneous 2 9

Previous cesarean sections
*•>

o
O
O

Age: 29.S 30.9

Para: Primipara 15 10
Multipara 11 13

Wassermann: 0 0

Toxemias

:

Preeclamptic 7 7

Operating Time: 43.6 43
Sterilizations 1 0

Anesthesia

:

General 23 21

Local
o
O 2

Table IV. Piuvate Cases

Prom tlie foregoing it will be seen that there is no significant differ-

ence in the results obtained in the two series. The clinical group showed

slightly more morbidity in the classical series. The private group

showed a little more morbidity in the low cervical series. In both groups

the bladder irritability was less marked in the low cervical and was in-

significant in both groups. An indwelling catheter was not used in any

of these eases. None of them was complicated by postoperative

pyelitis or serious cystitis. Since in the larger group of clinical cases

there was a slight apparent increase in morbidity, the Inirdeu of proof

seems to lie with those who claim the cla.ssical operation is the operation

of choice. Since, however, the dilfcrcncc between the results is so smalt

in my hands, I feel justified in continuing the c.xperiment I have started

until I have accumulated more evidence. It would be desirable for

other clinics interested in the subject to adopt this method .so that com-

parable stati.stics might be compiled.

CONCLUSIONS

1. As regards morbidity and mortality in the series, there appears to

be a slight difference in favor of the low cervical operation.
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2. As regards postoperative vomiting, ileus and temperature days, hos-

pital days and wound infection, there appears also to be a correspond-

ing slight difference.

3. There seems to be no difference in the postoperative discomfort.

4. There seemed to be less bladder dysfunction after the low cervical

than after the classical operation.

5. There is no appreciable difference in the technical difficulty as

measured by the operating time.

6. The results obtained by the low cervical operation are hardly so

superior to those following the classical operation as to justify the ex-

travagant praise of some of its sponsors.
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DISCUSSION

DE. WILLIAM C. DANPOETH.—Por many years we did the classical operation

as a routine procedure, reserving the low cervical for women who had gone into

labor, or whose membranes had ruptured, or when a test of labor had been decided

upon. Our impression is the same as Dr. Palls’, but we feel the superiority of the

low cervical operation is more marked. I do not know whether he alluded to the

management of relative contraction in wliich a test of labor is used. It seems to me

that in those cases particularly, the superiority of the newer technic is quite definite.

It has been so in our experience. Formerly when we did classical section upon a

woman in labor or one whose membranes had ruptured, the convalescence was very

definitely stormy. Our convalescences in low cervical sections have been quite defi-

nitely better. Since 1922, through 1935 and not counting the cases in 1936, we have

done 341 low cervical sections. In the same period the classical section was done

only 60 times. Some years ago I looked up our mortality with classical section,

and it was 4 per cent. I tliink the large mortality was due in part to the toxemia or

eclampsia from which the women suffered, because when I first went into practice

we were delivering all patients with eclampsia by one or the other operative means.

The mortality for the patients who had 341 sections since 1922 is 0.87 per cent. In

almost 50 per cent a test of labor had been carried out. It seems to me that the

low cervical operation is definitely superior to the classical not only from the stand-

point of mortality, but also from the standpoint of morbidity, as recoveries have

been smoother with the new type of operation than with the older.

As to the low cervical section in placenta previa, wo formerly preferred the

classical. In late years we have done the low cervical on almost all patients with

placenta previa. I think in some cases of central placenta previa the older opera-

tion is still preferable, but the risk of tlie new operation in placenta previa is no

greater than in the old. Bleeding sinuses may be stitched over if needed, and one

can pack more easily than with the classical. I agree with Dr. Falls except that

we believe the superiority of the new operation is greater than his experience has

shown.
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DE. EUDOLPH 'W. HOLMES.—^My cesarean experience covers a period of over

thirty-six years; during that time I have seen the furor aroused by the advocates

of one variant in technic to another: in tliis period the sites for the diverse uterine

incisions, if made continuous, would sagittally bisect the uterus from the cervix

anteriorly to the same structure posteriorly: and numerous coronal incisions have

been recommended. I have never been swayed by tlie enthusiasms of proponents for

one or the other. Three factors influence cesarean section mort:ility: the first, and

most fundamentally important element, is the indication. The range covers the opera-

tion for eclampsia where the fatality is the highest, and is lowest, occurs in con-

tracted pelves, where tlie patient is otherwise perfectly well, or where the unjustifiable

operation is performed as a “matter of convenience.”

Tlie second factor is the environment in which the operation is done: liospitaJs

which have perfectness of cooperation of the personnel, and operating room equip-

ment complete in every detail, will have a relatively low mortality, whereas, where

the converse holds true the mortalit}' rate necessarily will be high.

The tliird factor is the operator: he who carefully “selects” patients who will

be safe surgical risks will have a low mortality—but, if patients are selected for

operation, and then the operation is rejected on account of extraneous circumstances,

and ultimately have a spontaneous termination of labor, it is prima facie evidence

that the primary placing of the indication for cesarc.au was spurious. The man who
meticulously carefully adheres to the tenets of conservative obstetric principles and

operates on pressing indications will necessarily have a considerable mortality.

In 1922 I reported 92 cesarean sections before the American Gynecological So-

ciety, among whicli tvere 6 maternal deaths (2 tvere eclam2>tic patients ivith

pelvic contraction which dictated the operation) and S fetal deaths, of which 2 were

still born; 2 were hydrocephalic, the operation being indicated for gross pelvic de-

formity; and 4 died within fifteen days from nonobstetrie causes.

After reading the papei', one of the outstanding proponents of the low cervical

cesarean section, which then was newly revived, told me I would not have had tlie

high thermal reactions if I had performed the low cervical operations—an opera-

tion practically unknown during the period in which most of my operations were

performed!

In my paper the operations were grouped into those patients not in labor, those in

labor, and those with membranes ruptured; the high and low temiieratures for ten

days were recorded; the averages for each group wore recorded and charted. The
exponent of the new cervical section had recently reported his series with the tem-

perature charts. I took his 7 operations which had been longest in labor with mem-
branes ruptured, and the same number of mine. In his series the duration of rup-

tured membranes ranged from thirty-six to seventy-two hours, an average being

fifty-one hours wliile mine ranged from twenty-four to eighty-four hours, average

fifty-two hours: the average duration of labor in his patients was forty hours, while

mine was forty-six hours. The high and low temperatures of the several groups were

averaged for the ten days, and a chart made which I show you. You will note that

operative results, as far as the temperature is concerned, do not compare with mine.

You must remember that my series covers the period from the time when an Esmarch

constriction :ibout the cervix was deemed essential, and the period when eventration

of the uterus was considered the wi.=e expedient. But temperature alone is not the

sole criterion: Dr. Falls has pre.?euted indisputable evidence that the type of

operation is rclativeh- immaterial and irrelevant—success is more determined by

the given operator and liis environment than any and .all other iiitluenees. Enthusi-

asm for ;i new operation dims an operator's perspective—^;ind his deductions are

prone to be fallacious; too, a comparison of results of recent cervical sections with

p:ist exjicriences with classics is grossly faulty.
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I have in preparation a survey of cesarean section in 420 American hospitals.

It is too early to offer much advanced information, but I would cite a few facts.

In one hospital there were 22 classic operations with a mortality of 4.5 per cent,

while in 7 cervicals tlie mortality was 14 per cent. In another hospital 12 classics

had no mortality, while in 15 cervicals the rate was 6.6 per cent. In still another

hospital the classic rate was 4.9 against 9 per cent for cervical. One hospital had

72 classics and 70 cervicals without maternal mortality.

Dr. Falls has definitely proved his contention that the place of the incision is

inconsequential; the crux of the situation lies in the operator himself.

DE. EALPH A. EBIS.—I should like to ask Dr. Falls if he now advocates a low

cervical cesarean in contradistinction to the classical type? Also, has he found that

one of the advantages of the low cervical type is the lack of postoperative ad-

hesions involving the onaentuni, utei-us, and bowel? TVe hare found at Michael Eeese

Hospital that when we do low cervical section, we have had less adhesions than fol-

lowing the classical type of operation. Dr. Falls in his series had a large number of

repeat cesarean sections, and I wonder if he could clear up that point. It would

seem that with the bladder covering the lower segment there should be less ad-

hesions following the low cervical operation, and I should like to know whether

Dr. Falls' experience has been the same as ours.

DE. FALLS (closing).—Dr. Danforth’s point about doing the low cervical opera-

tion after the test of labor is well taken. As a result of this study I believe in

such cases the low cervical operation is indicated. In our series, however, no devia-

tion in favor of the low cervical operation was practiced in such cases. One should

be careful in interpretation of clinical impressions as mentioned by Dr. Danforth.

The actual figures gathered in tliis study upset several of my previous impressions.

The cesarean section as practiced in this series for eclampsia and eclamptogenic

toxemia resulted in one death in 28 cases, a mortality of 3.5 per cent.

In placenta previa, I do not think it makes any diff’erence whether one does a low

cervical or a classical operation. There is a possible advantage to being able to

see a bleeding point while doing a low cervical, but we have never sutured a bleeding

point in a low cervical, though we have done more of these operations than classicals

in placenta previa. After taking out the placenta, if there is bleeding, we pack the

lower uterine segment and sew over the pack. Theoi’etically and practically there

is no question but that one could put in a stitch. It is rarely necessary.

The point stressed by Dr. Holmes that the individual operator may change the

result in comparing these operations, is very important. That is why I did every

operation myself from start to finish. All fever we ascribed to inflammation and not

to thermal reaction, which as Dr. Holmes said is “quibbling.” As far as postopera-

tive adhesions are concerned, we have opened the abdomen subsequently in several

patients and wo did not see very many adhesions with the classical operation, done

as we do it. I tliink postoperative adhesions come from one thing, that is peritonitis.

Evidence that there is less peritonitis in the low cervical operation than in the classi-

cal operation is lacking in this series.

Harrisson, E. H.: The Eyneshury Quadruplets, Brit. IM. J. 2: 1207, 1935.

An account of the delivery of these quadruplets is given. Nothing is unusual

in the management of the case. The placenta is of interest. It appears that three

ova were fertilized, and the first two infants were bi-anmiotic twins from one ovum.

It appears then that one, two, three, or four ova may be involved in the production

of quadruple pregnancy.

F. L. Ad.vir and S. a. Peakl.



ANALYTICAL STUDY OP 347 CONSECUTIVE
CESAREAN SECTIONS

David Peiner, M.D., P.A.C.S., Brooklyn, N. Y,
(From the Department of Ohstetrics and Gynecology, Israel-Zion Hospital)

OESAE-EAN section is aeeonipauied by a greater morbidity and mor-

tality than uncomplicated simple laparotomy. It would appear

from a study of the situation that the technical surgery involved is

far less important than a well-organized effort to intelligently inter-

pret and evaluate the attendant general and obstetric status of the

patient. ]\Iature deliberate obstetric judgment plays a much more

important role than the equally necessary obstetric opei-atiou. Im-

provements in technic and a more comprehensive understanding of the

conditions under which the abdominal route may be preferred have

substantially reduced the initial risk. In weighing the hazards of

fetal injury or extensive maternal damage, suprapubic delivery is often

chosen as a solution of the problem.

INDICATIONS FOR OPERATION

We have adopted the classification of indications as outlined by

Gordon,^ with sueli modifications as are explained under the proper

headings. The plan of grouping has been :

1. Cases of contracted pelvis.

2. Cases of eclampsia and other toxcmia.s of pregnancy.

;j. Gases of antepartum hemorrhage (placenta previa and accidental hemorrhage).

d. Other condition.s.

The most frequent indication for section was contracted pelvis, total-

ing 206 cases or 59.3 per cent. In the second group were 7 cases of

eclampsia and 14 eases of preeclampsia. The third group was com-

posed of 23 cases of placenta previa and 9 cases of ablatio placentae,

4 total and 5 paidial. Among other conditions were listed the following:.

Cardiac disease Id

Disproportion -I

Cervical dy.stocia IS*

Multiple filiroid.s
'*

Breech ^

Persistent occipitopo.'^terior

Habitual stillbirth ~
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and 1 eaeli of the following:

Interposed uterus

Ruptured uterus

Paraplegia following encephalitis

Previous third degree laceration

Torsion of uterus

Ventral fixation

Hemiplegia

Transverse presentation

Psychosis

Previous myomectomy

Previous poliomyelitis

Hypertension

Hemiplegia plus hypertension

Pulmonary tuberculosis with unengaged

head

Kyphotic pelvis in an elderly primipara

Three hundred and forty-seven cesarean sections were done by 20 surgeons, repre-

senting 1.56 per cent of 23,031 total deliveries during a thirteen-year period up to

December, 1935. Of these, 163 were of the classical type. Our feeling has been that

there is still a definite field for the classical operation and where the results have

been bad, investigation has usually revealed the use of faulty judgment in the

selection of the case; 126 were of the low two-flap Beck operation; 47 were of the

low transverse cervical operation popularized by Phaneuf. There were 6 classical

cesarean sections with extraperitonealization of the uterine incision; there were

3 cesarean sections with hysterectomies of which two were done for fibroids plus

pregnancy and the third for a neglected case following a previous interposition opera-

tion. During the past year the low transverse cesarean section has been adopted

by some members of tlie staff, and my conclusion is in agreement with the claims

of Phaneuf.2 It had been noted that when the low cervical longitudinal uterine

incision was employed it was sometimes found necessary to extend it superiorly into

the body of the uterus when delivering a large fetal head. This resulted in a

failure to secure all the advantages that accrue in keeping the uterine incision below

the isthmus. Also, when the operation was performed before term, the lower

segment was found to be too short to permit the easy access of the fetus. Pinally,

less separation of the bladder from tlie cervix was found necessary.

The classic cesarean section with extraperitonealization of the uterine incision, in

which the parietal peritoneum is sutured around the uterine incision, was done in 6

cases by one member of the staff with uniformly bad results. High morbidity,

marked abdominal distention, considerable vomiting and scant foul lochia were

predominant. There appeared to be a restraining intei-ference with the normal

contraction and retraction of the uterus with resulting delayed involution of the

latter.

1. The contracted pelvis group included 55 cases of absolute contraction in

wliich the indication was obvious and the delivery by cesarean section, either elective

or following a short trial labor. The larger proportion were border-line contractions

which necessitated the most deliberate obstetric judgment in their management.

Many of these patients had entered the hospital with membranes ruptured
;
in others

the membranes ruptured soon after admission. Most of these women developed poor

ineffectual pains, usually accompanied by a maladjustment of the presenting part,

and a discouragingly slow cervical dilatation. The crucial decision has been

to determine where the margin of safety ends beyond which is the specter of an

exhausted mother with diminished resistance to hemorrhage and infection, and

a badly jeopardized baby. Tlie recent epochal work of Caldwell and Moloys

and Thorns* in cephalopelvic relationsliip gives promise of more precise ap-

praisal of cases of disproportion ivithout recourse to a dangerously long trial test

of labor. This group includes those w'ith a previous obstetric history of prolonged

labor and diflicult instrument delivery, resulting in forbidding maternal and fetal

damage. There were 41 resectioned cases, of which 39 ivere done for cephalopelvic

disproportion; one for paraplegia, and one for recurrent placenta previa, Thirteen of

this group were sterilized,
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2. In the preeclampsia series (second group), the abdominal route has been

referred for those severe preeclamptic patients who fail to respond to intensive

well-directed therapy and become progressively worse. In cases where convulsions

have already occurred, we have followed the accepted teaching that cesarean section

is contraindicated and belongs in the same category with accouchement force. The
occasional exception has been prompted by the feeling that cesarean operation has

a distinct though limited place and in cases where delivery by vaginal route offers

great difficulty and where no improvement in the to.xic condition is observed, after a

reasonable application of sedative and eliminative measures, cesarean section with

local anesthesia offers the best hope for a successful outcome" (Schulman).^

Tldrd Group.—In both the primipara and niultipara near term with moderate

or profuse bleeding and with an undilated cervix, our present preference is delivery

by cesarean section irrespective of the type of placenta previa.

Ablatio Placentae.—Cesarean section has been resorted to only in selected cases

presenting signs of acute hemorrhage, either of the concealed or the franlr variety,

with an undilated cervix. In both of the foregoing groups, transfusion before

operation has been a routine measure.

Fourth Group.—We have felt that most cardiac patients can be delivered safely

from below. Nature often appears very kind to those so afllictcd, and the case

of their delivery very often furnishes an agreeable surprise. In selected instances

most of which have been cases of mitral stenosis, occurring in primiparas with a

previous liistory of decompensation, the condition has been considered sufficiently

serious to warrant abdominal delivery. This has applied particularly to those

patients whose cardiac condition would be unlikely to tolerate safely the second stage

e.xpuIsivo efforts. This includes both the immediate risk as well as permanent

residual additional pathology to an already damaged Iieiirt. The majority of the.-o

patients were sterilized, the former being a contributing indication for operation.

Interposed Uterus.—Tliis rather unusual case is reported in detail. Case of

multipara, forty-one years of age, full term, with history of previous uterine inter-

position done at another institution two years before, without sterilization. Admitted

after three daysjjf active labor at home under care of midwife; membranes ruptured

four days; innumerable vaginal examinations. Temperature on admission 102°,

pulse 1-10, spastic uterus, marked thyrotoxicosis; cervical stump barely admitting

linger tip. Cesarean section and hysterectomy, recovery.

TYPE OP ANESTHESIA

One liimdrecl and ninety-five patients liad spinal anesthesia alone

with one anesthesia death, which oecui’Tcd before operation was be-

j?vin
; 123 patients were given ether and S eases induction guts followed

by ether; 20 were done under local infiltration and 1 tinder sacral

anesthesia.

Coincidental operations included 15 steriliisations and 1 inyoiuectojuy.

CONDITIONS AFFECTING MORBIDITY AND MORTALITY

A study of Table I reveals an increase in the morbidity rate in di-

rect proportion to the time interval between the operation and the

onset of labor plus ruptured membranes as shown so well in the survey

of C. A. Gordon. The safe interval appears to be si.x hours after rup-

ture of membranes or after the onset of labor. Following this there

i-s an uncontrollable steady rise in the morbidity rale, ft is iikenvisy
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apparent that the preoperative vaginal examinations must be reduced

to the minimum if satisfactory morbidity standards are to be obtained.

The standard taken for morbidity was a rise in temperature of 100.4°

on any two successive days after the first day. Table II shows the

causes when detei’mined.

Table I. Condition Affecting Morbidity and Mortalitys

1. Membranes ruptured

HOURS TOTAL MORBID PER CENT FATAL PER CENT

0-12 259 50 19.1 10 3.8

12-24 40 11 27.5 2 5.2

24-48 22 9 40.9 2 9.09

48 or more 9 5 55.5 2 22.2

Not determined 17 5 29.4

2. Vaginal examinations

NUMBER OP TOTAL MORBIDITY
FATAL

EXAMINATIONS CASES JIORBID PER CENT

One 43 15 34.8 1

Two 4 2 50.0 2

Three 4 2 50.0 0

3. Hours in labor •

HOURS CASES MORBID
MORBIDITY
PER CENT

FATAL

0-12 173 19 10.9 10
12-24 67 21 31.3 3
24-48 84 31 36.9 2
48 or over 23 9 39.1 1

Table II. Causes op Morbidity

Wound infection 19 Pyelonephritis 1

Lochia metra 19 Pneumonia 1

Thrombophlebitis (Saphenous) 2 Pulmonary infarct 1

Pyometra 1 Pelvic abscess 2

Parotitis 1 Pyelitis 4
Sapremia 14 Evisceration and pneumonia 1

Parametritis 6 • Undetermined 8

Total number of cases with morbidity, 80 or 22.9 per cent.

CAUSES OP MATERNAL MORTALITY

There were 10 maternal deaths in tliis series of 347 cases, or 4.01 per cent. The
causes were as follows:

Spinal anesthesia 1

Euptured uterus 1

Placenta previa 1

Peritonitis 4
Sepsis streptococcemia 1
Psychosis 1

Perforated peptic ulcer 1
Pneumonia 3
Pulmonary infarct 1
Ablatio placentae 1

Nephritis uremia 1

Of the foregoing, 3 cases, namely, the spontaneous rupture of the uterus, the

perforated peptic ulcer, and the psycliosis, are due to e.xtraneous causes. Deducting

these three gives us a corrected mortality of 3.74 per cent.
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PETAL :MORTALITy

STILLBOUX IG OR 4.01%

1. Premature separation of tlie placenta G
2. Porro performed with fetus in utcro 1
3. Mother died of spinal anesthesia: fetus left in utero 1

4. Placenta previa 4
5. Atelectasis 2

G. Toxemia 1

7. Ruptured uterus 1

Of the aforementioned, all six babies in the premature separation group were

dead before operation. Eliminating these together with the two babies left in utero

and the ruptured uterus case gives a corrected mortality of 2.01 per cent.

NEONATAL

1. Hydrocephalus 1

2. Heart anomaly 1

3. Toxemia O

4. Esophageal stricture 1

5. Cerebral Iiemorrhage 1

G. Prematurity 1

7. Placenta previa 1

In this group eliminating the hydrocephalus, heart anomaly, esophageal stricture,

and i)rematurity, gives a corrected mortality of 1.15 per cent.

Tabre III. Mortality axd Morbidity Accordixg to Type op Sectiox

METHOD CASES
MATERXAL
itOUBIDlTY

PER 1

CEXT
I

ilATERX^Ui

ilORT.VLITY

PER
CE.XT

PETAI,

.MORTAI.ITY

PER
CEXT

Classic 1G3 35 21.4 S 4.!) 12
Low cervical two-

flap

12G 34 2G.9 7 O.'O »> 2.4

Low cervical trans-
verse

47 11 23.4 1 2.1 0 0.0

Classic with extra-

peritonealization
of the uterine in-

cision

G 5

i

j

0 0.0 0

i

0.0

ilORTALITY

Anc.'illic.sm.—Patient, aged tliirty-two years, i)ara i, admitted after thirieen hours

• n labor, ileinbranes intact; no engagement of liead. Cervix tliree lingers.dilated.

Fetal lieart was good. Cesarean section utteni2>ted under spinal anesthesia. A.s

abdomen wa.s opened, patient died, due to resjiiratory faihive. I'o.sttuorlem e-xaminu-

tiou rcvettled no cause of death except tliat due to re.spiratory failure attril.iitalde

to the si)iiial :inesthesia.

Jhiyturcd Utcrui-.—The ptitient was -.i forty-four-year old para ix, who liad a \ertex

presentation; .die laid had ten houns of moderate labor pain.- ami wa.s three fingers

dilated. For no apparent reason .she suddenly bc-ame jmlseiess and went into extreme

shock. - The abdomen wa.s rigid. Xo pituitary extract had been ghen. An immediate

lajiarotomy revealed a rupture of the ntenm at the eervicovaginal junction exten-liug

into tho broad ligameut. yhe (lied on the o{'*erating table.

Placenta Previa.—Frimipara, aged twenty-four years, full term, admitted with

a hi.story of sudden jirofu.se painless hemorrhage; jiulsek-ss. Xot in labor, unjire-
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pared closed cervix, diagnosis made of placenta previa, classic cesarean section per-

formed. Placenta found covering the cervical os and lower anterior uterine wall.

Patient transfused duriug operation. In spite of intravenous pituitrin aud uterine

and vaginal gauze packing, patient continued to bleed. General condition poor.

Vaginal packing became blood soaked, was removed and replaced. Intravenous 5

per cent glucose Avith saline started; adrenalin and caffeine sodium benzoate given

as patient appeared exsanguinated. Patient died two hours later in spite of emer-

gency treatment.

Peritonitis.—^Primipara, aged nineteen years, admitted after six hours in labor.

Membranes ruptured twenty-six hours. After labor of nineteen hours, two fingers

dilated; cervix thick, breech presentation, not engaged; two-flap cesarean section

performed. Day following operation temperature 103°. Marked abdominal disten-

tion. Patient died on the fifth day postoperative with symptoms of peritonitis.

Peritonitis.—^Primipara, aged thirty-one years, admitted after eighteen hours in

labor; with a justominor pelvis, and the fetus in a transverse presentation. No
vaginal examinations done. Membranes ruptured two hours before operation.

Classical cesarean section performed. Within twenty-four hour's after operation her

temperature rose to 103°, and thereafter gradually climbed to 107° on the fifth

day, when she died. Postmortem inspection showed evidence of peritonitis (general-

ized).

Peritonitis.—Primipara, aged twenty-five years, admitted in labor with liistory

of albuminuria and hypertension of two months' duration with generalized edema.

After twelve hours of labor, no engagement; membranes intact. Classic cesarean

section performed. On third day postoperative, marked abdominal distention. On

exploration of wound, found separated with knuckle of gut caught in wound. In-

testine replaced and abdominal wall resutured. On twelfth day postoperative,

patient’s condition poor; taken to operating room, wound reopened and abdomen

explored. Uterine incision found gaping and several perforations of small intestine

present. Evidence of general peritonitis. Patient received transfusion but died five

hours after second operation. In retrospect it would appear that both these patients

should have had two-flap extraperitoneal cesarean sections.

Peritonitis.—Multipara, para ii, aged thirty years. Two previous normal de-

liveries; in labor sixteen hours; membranes ruptured for five hours, position E. 0. A.;

cervix 2^ fingers dilated, head floating. Low two-flap cesarean section performed.

Patient died on seventh day with symptoms of peritonitis (one vaginal examination

five hours before operation).

Sepsis.—^Primipara, aged twenty-nine years, in labor three days; cervix 3%
fingers dilated; membranes ruptured three days. Two-flap section performed.

Uterus was full of meconium; endometrium green and necrotic. No temperature until

third day postoperative, then bad chills, followed by temperature as high as 106° to

107°. -Eepeated blood cultures negative. Three blood transfusions given. Stitch-

abscess, suppuration of wound and evisceration followed. Patient continued

downliill in spite of therapy, and died sixteen days postoperative. In retrospect this

patient's chances of survival would have been increased if she had been delivered

by a Porro or Latzko cesarean section.

Psychosis.—Primipara, aged thirty-one years, admitted in sluggish labor witli

marked psycliic disturbance. After thirty-eight hours of labor attended by uterine

inertia, no dilatation or engagement was evident. Low cervical transverse cesarean

section was performed. On second day postoperative although pelvic condition was

satisfactory, patient became violent and had to bo forcibly restrained. During the

night patient got out of bod and became uncontrollable. Temperature 107°.

Psycliiatric consultation: toxic exhaustion psychosis. Patient died third day post-

operative.
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Perforated Peptic Vlccr.—Profuse painless vaginal bleeding six hours after onset

of labor. Section performed and placenta found to completely cover the internal

os. Moderate febrile convalescence for eleven days. On the twelfth day postopera-

tive patient suddenly vomited largo amount of dark red blood. Improved under
.sedative treatment. Several hours later she suddenly went into shock and died.

Autopsy hndings: Subacute duodenal ulcer with perforation and erosion of artery;

massive gross hemorrhage into intestinal tract and stomach; puerperal g:ingrenous

endometritis and abscess of the right broad ligament.

Pneumonia.—^Patient, aged twenty-four years. Primipara with flat pelvis. In

labor twenty hours; cervix two fingers dilated; floating head. Under spinal anes-

thesia, two-flap section done. Examination of chest revealed an extensive lobular

pneumonia twenty-four hours later. Patient died on fourth day postoperative. No
postmortem.

Pneumonia.—^Primipara, aged thirty years, admitted in labor after having 3 con-

vulsions at home. Labor pains for eight hours; one finger dilated; membranes in-

tact. Patient complained of severe dizziness and blurred vision. Became irrational

just after admission. Logs markedlj' edematous. Blood pressure 1G4/101. Al-

buminuria present. Classical cesarean section performed under general ether anes-

thesia. For four days postoperative her condition was fair, with normal temperature,

blood pressure 150/SO, edema disappearing, .and full}' rational. On the fifth d.ay

she developed signs of a right upper and middle lobe pneumonia. Iler condition

became worse, and finally coma ensued. Died on sixth day postoperative. No post-

mortem. In retrospect, it would appear that loc.al anesthesia would have been pref-

erable.

Pulmonary Infarct.—^Patient, aged thirty-three years, para ii, gravida iii, admitted

after twelve hours of active labor with membranes ruptured for thirty-six hours, and

a prolapsed arm. Arm replaced. After twenty-four more hours of labor, the head

did not engage. Low two-flap cesarean section performed. For tiio first three days

after the operation, her condition was good. On the fourth day, she develoxmd a

pulmonary infarct, and died on the fifth day. No postmortem e.xamination.

Pneumonia.—Patient, aged thirty-six years. Primipara with a history of rickets as

a child, and a flat, rachitic pelvis, admitted for an elective cesarean section. Full

term, not in labor; membranes intact. Classical section performed under ether

anesthesia, which was taken poorly by the patient. On the day following opera-

tion, patient developed a temperature of 102.5°, pulse 150, respiration 31, with signs

of pulmonary involvement (bronchopneumonia). Temperature kept mounting;

course rapidly downhill, and died on fourth day postoperative of pulmonary edema

following a fulminating bronchopneumonia.

Ablatio Placentae.—Patient, aged twenty-nine years, para ii, six and one-half

months gravid, was admitted to hospital with .severe abdominal pains accompanied

by vaginal bleeding for four hours; moderate syncope. Abdominal examination

revealed a uterus the size of a full-term pregnancy, markedly ten.-.e, ligneous in con-

sistency. Fetal heart not heard. Cervix undilated and unprep:ire<J. Ikitient exhilnted

marked pallor; mucous membranes bl.anched; pulse rapid .and tJiready. Diagno.-i.-^:

tiblatio placentae. Chissical cesarean section. Tran.-^fu.don on operating table.

Patient did not react to iuten.sive stimulation and died nine hours after the ojwni-

tion.

Xephritis Uremia,—Patient, aged thirty years, para iii, .a deaf mute, ad-

mitted to ho.-^pital because of marked edi-ma atsd dy.-jme;!, of one week s duration.

Blood pressure 200/150, albuminuri'.t. Not in labor. Membnnie^ intact. Im-

pres.siou was tbut of a fulmintitiug toxemia. After twenty-jour hour.-! of ;'ed.'if!\(

and eliminative therapy, a clas.-ical cesarean fC-ction was }/e‘r£ori::ed. Living inian*.

Postoperative course smooth for two day.-?. Pres.iure dropped to hrj/lUl. On
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third day after the operation, developed temperature of 103.4°, restless. Papilledema

present. Total urinary output for twenty-four hours was seven ounces. Immediately

thereafter she developed a complete urinary suppression and, despite all attempts to

stimulate renal activity, died of uremia on sixth day after the operation.

COMMENTS

1. The number of incidental operations has been kept down to the

minimum in our belief that it is good surgery not to do moi’e than the

cesarean section except in the presence of some urgent indication.

2. We are impressed with the importance of making the necessary

decision to intervene in borderline cases before delayed operation with

its morbid consequences, both maternal and fetal, nullifies the benefits

of this type of deliveiy.

3. In repeat eases, we favor a moderate trial labor where the pre-

ceding operation has had an afebrile convalescence; and the primary

indication has not been a bony dystocia precluding the possibility of

subsequent vaginal delivery.

4. In our hands the low cervical two-flap oj)eration has given the

best results both as to lowest mortality and mox’bidity. The classic

operation has been reserved for elective cases and low placental in-

sertions not long in labor.

5. A recent valuable adjunct has been 0.5 e.c. of pituitary extract

diluted with 4 c.c. of warm saline, instilled slowly into the vein in

the elbow, as soon as the fetal head is delivered. This causes a prompt,

firm contraction of the fundus uteri, with advantages threefold: con-

servation of the patient’s blood, spontaneous separation of the pla-

centa, and a clearer operative field. If given slowly in the above dilu-

tion, pituitary shock does not occur.

6. Past experience with unexpected abdominal delivery of a monster

emphasizes the importance of a routine x-ray of the abdomen prior

to operation.

I am indebted to all those members of the staff who have permitted me to utilize
the records of their private paUents as part of the survey. The major part of the
preliminary data was assembled by Dr. Harry Ehrlich, and without his assi-'tan^n.
this report would not have been possible. T wish to s:ratefully acknowledg-e the in-
valuable cooperation of Dr. Leo Schwartz. Chief of Staff, in the composition of this
paper.
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A REVIEW OP 226 CASES OP OBSTETRIC ANALGESIA^-

Virgil G. Da:mon, M.D., New York, N. Y.

'“PHE present survey of analgesia in obstetric patients is based on

intensive study and personal observation during the past ten years.

Only eases coming within recent experience, howevei-, are reported in

detail in this paper.

The series includes 226 cases drawn from private practice during

the past two j^ears (1934 to 1935 inclusive). The}’' are unselccted from

every standpoint, except that they illustrate the effect of a pento-

barbital-scopolamine-uitrous-oxide combination, in various dosages of

each. The methods employed represent the outgrowth of experience

with various successive types of analgesie.s, starting with the old twi-

light sleep formula, in 1925. As each in turn was abandoned, it was

replaced by another Avhich seemed to offer greater promise
;
and it is

my earnest hope that a combination will be evolved which will even

be .superior to the one about to be described.

My purpose in presenting this report consists not only in outlining

the general principles upon which the present plan of obstetric anal-

gesia is based and the results obtained—but, more especially, in bring-

ing out in more detail some personal impressions gained through close

and constant supervision of the parturient woman.

The success or failure of amnesia in these cases is based upon tlie

patient’s oAvn estimate; the classification in every instance being made
on the basis of her judgment. Thus, cases were divided into one of

three classes: either as “excellent,” as “good,” or as “failures.”

The designation “excellent” was ap])lied when complete amnesia was

attained in a jiatieut who has no recollection of disagreeable pain.

When the patient remembered severe pain, no matter for how sliort

a time, the result was considered “good.” A case wa.s regarded as a

“failure” when there was no amnesia for the greater part of the lal)or

due to late administration or insufficient dt)sage.

A combination of pentobarbital-scopolamine and nitrous oxide was
used in these cases. The end-results as judged by the patients’ testi-

mony were: “excellent” in 91 per cent of the entire series; “good”
in 7 iier cent; and “failure” in 2 per cent.

Of primary importance in any analge.sia is the .safety of mother and

baby. No method which increases the obstetric liazard is to be toler-

ated. In this series there was no maternal death.

The infant mortality includes two cases (one for each of the tv/o

years), which gives a stillbirth rate of 0.9 per cent for the entire .series.

The tir.st stillbirth was a ea.se of cervical dystocia in a funnel pelvis,

boforo tht> X<j!W York Oi'.stvtrlcjl Mty i'-'. I'o'*:.

Kiisa
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with a cord, wound tightly around the neck, requiring a median for-

ceps after a protracted labor. The second was a case of prolapsed

cord. In neither of these cases could the I’esult fairly he laid at the

door of the analgesia.

The morbidity in this series, based on a temperature of 100.4° F. for

any two days, not on the day of delivery, was 2 per cent. The mor-

bidity based on 100° was 4 per cent. The morbidity was not serious

in any of the cases.

The total number of forceps in this series is 57. This gives a forceps

incidence of 25 per cent. These were distributed in the following

manner: one high forceps, 16 median forceps, and 40 low or outlet

forceps.

There were 3 cases of postpartum hemorrhage representing an inci-

dence of 1.3 per cent; one of these patients was given a transfusion.

STUDY OP CASES POR THE YEAR 1934

For the purpose of more detailed analysis, the year 1934 was studied

as a unit. During that year there were 103 cases in ivhieh some part,

or all, of the peutobarbital-scopolamine-nitrous oxide combination was

used. There ivere 67 pidmiparas and 36 multiparas. The net result

of the analgesia in this series was: “excellent'^ in 85.4 per cent;

“good'' in 10.8 per cent; and “failure" in 3.8 per cent.

There was no maternal mortality.

The infant mortality consisted of one case (previously described),

a stillbirth rate of 0.9 per cent.

The morbidity in these cases, on the basis of 100.4° F., was 1.9 per

cent. On the basis of 100° F. tivo additional cases must be added to

the list, making a total of 4 cases, and a morbidity rate of 3.8 per cent.

The forceps incidence in this group was 35.9 per cent. Of the for-

ceps deliveries 35 per cent ivere mid-forceps and 65 per cent were low
forceps.

During labor, 56 of the 103 patients were examined vaginally, mak-
ing a total of 74 examinations. Eectal examinations, which were not

included in the figures just given, were usually made to determine the

progress of the labor.

Episiotomy was done in 63 per cent of these cases.

The condition of the pelvic floor in the remaining 38 eases may be

summarized as follows.- 22 patients had no tear; 11 had a first-degree

tear ,- and 5 had a second-degree tear.

The blood loss in these cases is of especial significance. Tlie standard

used for average bleeding is 200 to 300 c.e., less than average up to

200 c.e., and 300 to 500 e.c. more than average bleeding; beyond that

it is described as postpartum hemorrhage. There was one postpartum

hemorrhage, or 1 per cent
;
more than average bleeding occurred in

12.6 per cent; and in 71.8 per cent less than average bleeding occurred.
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It is in most instances possible to dispense with inhalation ether

during delivery when this method is used. This is an advantage in

that it tends to eliminate one of the factors contributing to blood loss.

The influence of this method on the babies was calibrated by two

factors: first, the amount of initial asphyxia, and the difliculty of

resuscitation, and second, the progress of the infant as reflected by a

gain or loss in weight. Breathing was delayed for more tlian the usual

time in only six babies, and a mild form of resuscitation was used.

Upon analysis of the weight charts, it was fomul that 71 per cent of

the babies exceeded birth weight on the fourteenth day, and 29 per

cent were below birth weight on the fourteenth da3'. The average

gain was 175 gm. above birth weight, and the average los.s, 130 gm.

TJiis type of analgesia has no effect on the immediate or remote course

of the infant.

METHOD

The iiverage Ilr.st do.se of seopolaniine was •(r., given in eonjunetiuu with an

average lir.st dose of pentobarbital of -I'/j gr. The average cliaracter of the pains

when this lirst dosage was given consi.sted iu contractions at an interval of four

to five minutes, and having a duration of thirty to forty .•^eeond.s. The average inter-

val between the first and .second do.sagc.s wu.s ti-'l lioiir.s for primiparas and I'/i houns

for multiparas. Tlie average second do.se was )4oo gr. of .s-opolamine, and -I’*, gr. of

pentobarbital. In prolonged labors, wlicn a third dose was nece.-^.sary, it averaged

1^00 gr. of scopolamine and d gr. of pentobarbital.

The various dosages were distributed in ilie primiparas as follows: One dose

was required in 34 per cent; two do.ses were give:: in oO per cent; three do.ses were

required in 15 per cent.

The multiparas required the following dosages; .SO per cent were given only one

dose; 17 per cent were given two doaes; and 3 per cent required three doses.

An elTort w:is invariably nmdo to individualize tiie ijatient, :is far as tlie dosage

was concerned. The dosage varied anywhere from oite cap.-ule gr.) of pento-

barbit:il to six capsules (5) gr.) and i.'.jo to Yioo o£ ;i grain of scopolamine. All

patients were tested before labor with j)entiibarbilal to .-ee if there was ;iny idio-

syucra.sy to the drug but none was found.

ADVAXTAGES AXD DISADVAXTAGE.S OK OBSTETRIC AXALGESIA

Tlie foregoing results, I believe, compare favoi’ably with the average

.similar xu'ivate group in which analge.sia has not been em])Joycd.

However, these results do not convey any adetpiate idea of the difli-

eulties encountered in their attainment. Published aeconnt-s of anal-

gesia statistics with which I am familiar give the impression that the

results are universally good if a certain set of drugs is administered

iu a more or less I'outine fashion. This has not been my experienee.

1 iiave found it a very laborious and exacting task, and the m<»re per-

fect the amnesia, the more laborious and exacting it becomes.

1 would like to indicate some of the features which .^eem to me to

be important in attaining a good result and 1 want espeeialiy to em-

pbasize some of the potential di.^advanJages uf the metln.d.
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At the outset, let us take the most hYirdensome feature, namely, the

necessity for the constant presence of the obstetrician. This is of,

course a primary disadvantage, but it is my conviction that it is very

essential to successful analgesia. So numerous are the factors requir-

ing his personal interpretation, that his presence is imperative. I have

been consistently unsuccessful in the “remote control" of analgesia.

To illustrate how this is linked up with the process I will point out

one important feature in this work, namely, the psychic attitude of the

patient. An agreeable, relaxed, fearless mental state as opposed to a

tense, fearful one is desirable before the first dose is given. This can

be best attained through the reassuring presence of her physician.

She is not so likely to fight the sedative, there is less fear, and the

drug is more successful in its effect.

Another important feature is the postponement of the first dose. To

neutralize perhaps the greatest handicap of this form of analgesia,

namely the slowing of labor by the depression of the force of and the

lengthening of the interval between the uterine contractions, one must

be particularly cautious with the first dose. It has been reported that

pentobarbital accelerates the first stage of labor. It has been my ex-

perience that pentobarbital or any sedative, given too early in labor,

will lengthen the period between contractions and prolong the labor.

For this reason it is desirable to delay the administration of the first

dose, especially in primiparas, to an optimum point of rhythm and

intensity of the pains, but not to a point of severe discomfort. Each

patient offers an individual problem in her reaction to pain; but all

have this common denominator, that if they know complete relief is

available and theirs for the asking, and that their consciousness of

these pains has a limit which is more or less in their hands, they are

content to endure them for a longer time, without complaint, than

they otherwise would. In this way the doctor is not stampeded into

givhig an eaily initial dose.

The problem of initial dosage in the average ease is not so much a

question of amount, as a question of time. In the primipara with

plenty of time ahead of her, and with slowly developing pains, the

first dose should effect some sedation but, more important, it should

lay the groundwork for the doses to follow. In the multipara, who is

more expeditious in her work, the object of the first dose is to effect

amnesia, if possible, before the development of strong pains. The
amount of the first dose is thei-efore usually larger for the multipara

than the primipara and is also given earlier.

An examination of the patient at this juncture is in order. Infor-

mation on two important points is essential, namely, what the patient

is doing at the moment
;
and second, what you may expect her to do

in the immediate future. The foi'mer concerns the initial dose; the
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latter lias to do with subsequent doses, and their relationship to the

first. By examination, I refer to vaginal examination.

Since time is the imiiortant feature in analgesia, by the same token,

the evaluation of the resistance to the advancing part and the amount

of energ}!^ being developed to overcome this resistance are equally im-

portant. The cervix and the contraction tell tlie greater part of tlie

story. Wlien the cervix is long and thick, it is best to postpone tlie

first dose until there is some retraction and dilatation.

Individual pain reaction to the same mechanical force is a variable

entity. Both the contraction and tlie complaint must be taken into

consideration. But if the contraction is feeble and the complaint great,

a smaller dose is advisable.

In spite of careful supervision, delayed labor due to analgesia may
occur. Then it becomes necessary to stimulate labor, maintaining the

narcosis. Nothing is more discouraging for a patient than to wake

up and to realize that the worst is ahead, rather than behind her. It

a mistake has been made and the labor definitely slowed, there are

three ways hi which it can be stimulated; (1) by small doses of

pituitrin (usually two minims)
; (2) by rupture of the membrane

;
and

(3) by flexing the extended head. All of these methods are not with-

out hazard. If the first dose is given at the right time, the.se pro-

cedures will not be necessary. The following procedure is of great

value in expediting labor when it has been delayed by too early or

too much analgesia: The patient is placed in the extreme lithotomy

position, the head is flexed to as great a degree as jiossible, and at

the same time an attempt is made to push it downwai'd and backward

toward the hollow of the sacrum. This in many imstances corrects the

direction of the force and, in so doing, renders the contraction more

efficient, and may considerably reduce the time of labor. Induced

labors otter the highest potential for delay by analgesia. In cases

where pelvic dystocia is expected, one should be cautious in admin-

istering the first dose.

Once the analgesia has been established, it should be maintained

until after delivery. It is the maintenance of this state that calls for

successive doses. It is sometimes difficult to tell whether or not the

patient is conscious. Incoherence of speech or thought, even though

occasionally intersitersed with rational eonversaiion, usually indi<;atcs

that there will be no subsequent memory or the labor. hen it is

.suspected that the analgesia is not complete, it is oeea.sionally advisable

to anesthetize the patient with nitrous oxide. This .should be given

continuously, over a period of from five to ten minutes. Oidsitie

stimuli are cut off from the patient by this mean.s, the eiTect nf the

.sedative is reinforced, and prolonged analgesia results. Advantage

nnu’ be taken of this nitrous oxide administration ioi' .an cxamiiuitiun.



1014 AMERICAN" JOURNAL OP OBSTETRICS AND GYNECOLOGY

Eestlessness is one of the great disadvantages of this method of

analgesia. Pentobarbital may be increased without the scopolamine,

which tends to quiet the patient. Occasionally, in eases of extreme

restlessness, rectal ether may be used with good results. Competent

nursing supervision is always essential, both before and after delivery,

until the patient is completely awake. This, of course, complicates

the nursing problem, but it is a virtue in another direction, in that it

insures continuous care of the patient.

In this entire series there has been but one injury. One patient

bruised her lip. That was the extent of the self-inflicted trauma.

The time of delivery is the point at which restlessness becomes a

personal problem for the obstetrician. There is a tendency to eonti’ol

this with complete narco.sis and to terminate labor with forceps. This

is unnecessary, as the patient can be restrained on the table, with the

use of a small amount of nitrous oxide. There is no diminution in the

natural expulsive forces during the second stage.

In order to determine the validity of this belief, an effort was made,

in 1935, to allow as many eases as possible to terminate spontaneously.

The necessity of employing forceps dropped from 35.9 per cent in

1934 to 16 per cent in 1935. The use of low forceps in these cases is

a concession to the peace of mind of the operator, and not a necessity

for the patient.

An increase in the tendency toward asphyxia of the baby is popu-

larly ascribed to this procedure. It should be emphasized that noth-

ing of this nature was observed in any case in the series. In fact, no

deleterious effects were noted in cases in which the terminal dose was

given just before deliveiy. The babies flourish and gain in the post-

partum period, and the likelihood of their having brothers and sisters

at an early period is an attribute of analgesia which should not be

disregarded.

This series will illustrate the obstetric results that may be obtained

coincidentally "mth successful analgesia. Obstetricians seem to be di-

vided into two classes: tliose who do not use analgesia, and those who
use it and write about it. The former are extravagant in their criti-

cism; the latter, in their praise. The former believe that analgesia

retards and complicates labor, the latter insist that the reverse is true.

I would like to place myself somewhere between the two groups. The
fact should be emphasized that, above all, this method calls for indi-

vidualization of the patient, each one being regarded as a distinct

clinical unit. It will be noted that no attempt has been made to

standardize either the dosage or the time intervals, for the reason that

no general rules are possible in this connection. The successful admin-

istration of these drugs requires the constant presence and taxes the

skill of the most experienced in this field. The ultimate object is the

creation of complete amnesia without affecting the course of labor.
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This is in most instances no simple feat. 'While probably no one will

doubt the possibility of attaining complete amnesia, its accomplishment,

unattended by disagreeable features, is a goal which one can hope to

attain only as a result of infinite patience combined with considerable

experience.

To summarize briefly the important conclusions

:

1. Perfection in analgesia has not been attained.

2. Individualization of each patient is essential.

3. Constant medical and nursing supervision is imperative.

4. Each patient should be tested for idiosyncrasy to tlie drug before

labor.

5. Restlessness can be a disagreeable feature of this analgesia.

6. Blood loss is not increased by this method of analgesia.

7. Tlie length of labor need not be increased by this analgesia.

8. Forceps incidence need not be increased.

9. Mental trauma is definitely decreased.

10. In the hands of a competent ohstetrician it is a safe analgesia

for mother and baby.

loss P.viiK Avexue
DISCUSSION

DK. GEOEGE H. EYDEE.—Amnesia in labor Iui.s been attained

in 91 per cent of bis ca.ses. This is a high percentage, and it ha.s been

with no maternal loss and ivith a very loiv fetal niortality. In a

eoueeivable that such nearly perfect re.sults might not hold. H.s inculeiue

operations, 25 per cent, is not high for private pat.cmts, more
!*

*
, „ fi.rt imv vnriotv Ills lucidcncu of postpiirt uiu

per cent of the forceps were of the low vane y.

hemorrhage, 1.3 per cent, is ahso not unduly high.
i

• i,

I do not believe, however, that timne.sia iii labor is tiu.
^ , ...

are .striving. Eather is it painless labor. This is not the loss oi memorv
I*'- ^

rather no pain to remember. These patients with amnesia probably su tc. as much a.s

or more tLu tho.<e delivered in other ways. It is simply that they lorget the pa n

they have had. I wonder what efiect pain has on the nervou.s systems ot pat.cnt.s

temporarilv deranged mentally. Po.ssibly none. But \\c < o not uiow.

There are serious disadvantages to amnesia during labor. Dr. Damon mmi i

the extreme restlessne.ss ami excitability, calling for con.stan --vetllanco .ind c-

straint. In one unguarded moment on the part of an attendant, the p.itmut n.av

jump out of the window or do herself other bodilv harm.
.,1 },„t

..Uroadv we have at hand tnany measures for casing the pain, mm ik- t

many nov;rtheless very helpful. Morphine is a drug too little used

^ ^ Um^e-
onst'rated recently that morphine does not dimiiiis i uterine to , - •

fore it should b; a most useful drug in laho^ for
^ ml

iforphine. f'l gr., earlv wlieu the pain is bcv.miing troiib.. some, is a • ml .

in long labors it may be rei«ated .^afely- ft dtscs harm the .et.m na.es-, .iv.n

just twfore birth when it may depress the re.-piratorv tint r^

i.. Cl,„r l.».. .'O....' .» -V- It i- " -I,

i. .1..!,. a.,. in.T.a.ii- malornal ...orlalily,
S„r ..a.. L,

birth injuries or fetal damage, or eau.-^- an increa-si in openun.r imc -a,

.

DE. ALBERT H. ALDRIDGE.—On the sAmvim-
^

routinely tlie same eombiimtioii of drugs and m
which Dr. Damon has employed in the scrie-, wineh he lais ju.-t r- r.-.a .. ...
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I agree with Dr. Damon that success and safety in the utilization of analgesic

drugs during labor depend upon testing a patient before the onset of labor to de-

tect a possible idiosyncrasy to the drugs to be used; on gaining the confidence of

the patient during the antepartum period and early hours of labor; on avoidance

of any medication until labor is well establislied
;
on the selection of proper dosage

of drugs to fit the type of labor and on the careful study of the patient’s reaction

throughout labor. If these precautions are observed analgesic drugs in adequate

dosage may be used routinely during labor with safety to the mother and baby, and

without disturbing the normal processes of labor.

Dr. Ryder has referred to possible undesirable after-effects on the personality of

patients who have been temporarily deranged by use of drugs wliich cause amnesia

and analgesia. It is our impression, however, tliat the satisfactory postpartum con-

dition and rapid convalescence of patients who have been spared fatigue and mental

trauma of labor is the most convincing evidence against such criticism and of the

value of such drugs to the mother.

DR. JOHN E. TRITSCH.—I agree that when we speak of obstetric analgesia we

are usually referring to obstetric amnesia. 'Wlien we arrive at the perfect analgesia,

we will have arrived at sometliing that actually eliminates pain, not merely the recol-

lection of pain. To accomplish this we shall have to devise some means by which the

sensory fibers coming from the uterus will be paralyzed, wliereas the .sympathetic

fibers which produce contraction, as well as the local contraction initiating centers in

the uterus, will be uninfluenced by the treatment. AVe have used the barbiturates

with scopolamine at the Fifth Avenue and Metropolitan Hospitals many times and

have failed to produce analgesia, so that, as a consequence, we are now more inclined

toward the use of rectal ether with the barbiturates. AA'‘e have been using the acid

form of the barbiturates, as, for example, aniytal, pentobarbital and allurate in the

acid form, which dissolve in ether, with which we thinlr we get a little more uniform

absorption of the substances. AYe feel also tliat we control the excitation which has

been referred to, to such a degree, that ive practically never have any patients who
are excited sufficiently to cause trouble. However, we still have occasionally a

patient who is partially anesthetized and consequently must be constantly watched.

I noted that in Dr. Damon’s experience, the duration of the action of the drug in

primiparas was two and three-fourth hours and in niultiparas one and one-fourth

hours, which required repetition of treatment in many cases. AATth the barbiturates

in ether the necessity for repetition is very rare. In almost all of our cases we get

six to eight hours of analgesia and the necessity for repetition has occurred only

two or three times in a series of several hundred cases.

In primiparas the longer acting barbiturates will probably be more desirable and

the shorter acting ones in the multiparas. AA^e have recently been experimenting

with evipal rectally, in combination with rectal ether, and found that we got about

three or four hours of analgesia. AVe got six or eight hours ^vith the longer acting

barbiturates. Pentobarbital falls in a class between evipal and the longer acting

drugs, such as amytal and allurate. AA^ien we used evipal in primiparas, the patient

frequently came out of the analgesia long before the time of delivery, wherea.s, when

we used it in multiparas, the action was sufficiently long to accomplish the desired

result. So we feel that investigation, as far as parity and expectancy of time of

delivery, is an important element.

AVe also feel that the multiparas have to a certain extent been neglected in connec-

tion with our attempts at alleviating labor pains, primarily because of the fact that

they frequently have ijreeipitous labors. To patients who come to the hospital just

about ready to deliver we just give nitrous oxide. The use of nitrous oxide in the

second stage of labor is a prerequi.«ite to the satisfactory relief of pains of labor,

while the analgesics and amnesics arc primarily for use in the first stage.



FURTHEE OBSERVATIONS WITH DIAL URETHANE FOR

OBSTETRIC ANALGESIA

Porter Brown, i\LD., Salina, ILvn.

I
N OCTOBER, 1931, a preliminary report was made on the use of dial

urethane solution for obstetric analgesia.- The results up to that time

had been very satisfaetory, but the limited number of cases in which the

preparation had been used rendered caution ncccssaiy in drawing con-

clusions. In the two years that have elapsed since the submission of this

report, the opportunity has occurred to employ the solution in 19S cases

more, so that the series now numbers 254. The additional exiiericncc

gained during this time has served to strengthen certain of the earlier

impressions gained, but has led me to modify some of the views expressed

in the preliminary paper. Because of these facts, it was felt that a sui)-

plementaiy report might possess sutticieiit interest to justifj its pu) ica

tion.

As previously explained, the dial urethane solution contains 10 per cent

dial (diaUyl-barbituric acid) and 40 per cent urethane, and is available

in 2 c.e. ampules. Obviously, to refer to it merely as
- -dial” is incorrect,

because the urethane pre.sent must contribute something, at least, to the

action. Intravenous administration has been employed in all the cases

forming the basis for this report. That this method of administration is

essential for truly effective analgesia, I am cominced by m> own expcii

cnee with intramuscular injection, and also by the indiftcicnt .succes\s

follow'ing intramuscular injection as reported by lIcNei e am luwiiiv

and by Rund.^^ It is true that a certain element of danger is always

pi’e.sent when intravenous injection is practiced, but that t iis cancel

sufHciently great to render unwise the careful and inlelligent nitravcnoiis

injection of tlie dial urethane solution has certainly not been indicated

by mj^ experience nor, apparently, by that of an\ ot lei .mt uus w lo

have employed it in obstetric patients. I cannot, however, too .strong \

emphasize the necessity of scrupulous care in carrying out the injection;

it is not a procedure that may be safely delegated to nurse or im-xpen-

eiiced interne, but .should be made by the obstetrician himseli or under

his direct supervision.

The question of correct dosage is, of course, of great importamxe 4 he

first consideration is the .safety of the patient, but, .s ii e a.tpin,„ .us

always in mind, one should avoid the mistake of >.o Inniinig t ii. - ^ ^

s;itisfactorv analgesia consistently fails to develop. In in,, hist e.uus,

dosage roJommended by Nelson” was employed. Saiis^iactory r..,u.!s

were obtained in a certain proportion of the e,i.->« s, nit i.u uie . oi ..n

oeeurrod that I soon beeanic convinced that aniaan,--^ ui

1017
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tioD were frequently necessary. Birnberg and Livingston/ Idiewise,

found Nelson’s dosage insufficient, stating that “all patients required at

least 4 c.e. before any appreciable effect was seen”; because of which

they arbitrarily adopted 4 c.e. as initial dose, regardless of weight or

other individual peculiarities. As regards subsequent administration

of the solution, these authors attempted some individualization, consider-

ing no further injections necessary if delivery occurred within an hour

after the first dose and omitting the third injection “if the patient was

markedly narcotized after two doses.” Weight, too, according to them,

should he given due consideration
:
patients of 125 pounds or less re-

ceiving only 2 c.e. in second or third injections, wliile those weighing 170

pounds or more received routinely 4 c.e.

The maximum narcotic effect of dial develops almost immediately

after entrance of the drug into the blood stream. Talcing advantage of

this fact, Garcia^ employed what was subsequently designated by Holter-

mann‘^ as “biological dosage,” injecting- the solution intravenously at a

slow rate until the patient lapsed into unconsciousness. Although un-

familiar at that time with the work of Garcia and Holtermann, it soon

became evident to me that individualization in dosage was not only de-

sirable but actually necessary if satisfactory analgesia was to be secured

and, at the same time, the safety of the patient taken into considera-

tion. Weight, alone, is not a safe guide in determining dosage. As a

general rule, the heavier the patient, the larger the effective (and safe)

dose of dial urethane : this is far from being invariably the case; indeed,

I have found that not infrequently the larger patients are of a more

phlegmatic type and respond more readily to the action of the prepara-

tion than is sometimes the case with smaller, highly nervous individuals.

A technic was soon developed, which is still adhered to so closely that the

description given in my earlier report may be quoted in full:

The patient is told that she will feel relaxed and sleepy from the injection; a

matter of some importance, because, otherwise, alarm may be experienced over

the peculiar sensation. Four cubic centimeters of the solution are drawn up into a

5 c.c. syringe and the needle thrust through the vein wall. Injection is made slowly,

the patient being constantly questioned and the injection discontinued when she no

longer responds. In some cases, 2 c.c. of the solution will suffice; in others, it may
bo necessary to inject the full 4 c.c.; I have never given in excess of tliis latter

amount in any single injection. If sound sleep does not occur between pains, a
second injection of 2 c.c. is given in tliirty minutes. Further injections, each of 2

C.C., may be given, but I have not exceeded a total of 8 c.c. in the course of any
labor.2

With added experience, I have become convinced that it is sometimes

desirable and also safe to increase the dose above the limits set in the

preliminaiy report, both for initial and total injections. This conclusion

1ms not been arrived at hastily; it has been rendered possible by con-

sidering various published reports on the dosage of the solution and also

by carefully feeling my way, slightly increasing the volume injected in
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“refractory” patients, wth constant careful observation of the imiuedi-

ate and possible delayed reaction in such cases. Again let me emphashce

the need for scrupulous care in selection of dose and in attention to

technic of administration: it must always be borne in mind that active

drugs are being introduced directly into the circulation and one should

not forget the disastrous results that followed the reckless advocacy of

enormous doses of another barbiturate intravenously for the induction of

surgical anesthesia. My earlier limitation of 8 c.c. for total dosage was

set because of the reported experience of Nelson,” Hoven,'^ and iluller.^®

The first mentioned of these authors found that it was seldom necessary

to equal this dosage in obstetric patients; and Hoven and Muller, from

their observations on the use of dial urethane for “narco-sustained

therapy” in insane patients, considered it unwise ever to exceed a total

dosage of 8 c.c. during the course of twenty-four hours. However, not

only I found Nelson’s dosage often inadequate, but Birnberg and Liv-

ingston,^ as previously mentioned, came to a similar conclusion. Regard-

ing Hoven and Muller’s papers, it should be borne in mind that condi-

tions present in eases under narco-sustained therapy are vastly different

from those to which the parturient woman is subjected ; in tlie former,

a state of partial or complete narcosis exists for several days; moreover,

these insane patients are given fairly large doses of scopolamine along

with tlie dial urethane. In rare instances it may be advisable to inject

more than 4 c.c, for the initial dose in obstetric patients; however, this

should be done only when the individual lias failed to re.spond to the

former maximum of 4 c.c. ivlie^i injected at a rate not to exceed 1 c.c. per

minute. Observing the precautions that have been stressed, I have never

encountered an instance of cither respiratory or circulatoiy depre.ssion

in the sense generally used, nor have I seen any cases where late results

attributable to the unfavorable intluence of the medication were present,

Birnberg and Livingston,^ also, observed no deleterious effects after

initial doses of 6 c.c. and total doses of 12 c.c. although it i.s my belief

that their fixed-dosage method is lei^.s dependable and not as .safe iis the

elastic one employed in my series.

The criteria for judging the effect ivenc.ss of the dial urethane .solution

have, been analgesia and amnesia. Analgesia is graded as good, fair,

or
1 )001': amnesia as complete, incomplete, fair, or absent. The only dLs-

advantage, from the maternal .standpoint, .so far encountered has been

restle-ssncss, either mild or amounting to actual mania; 'while, as regard-s

the infant, the only unde.sirable effect of tiic medication clearly estab-

lished i.s that occasionally involving the re.spiration.

Of the tJoi patients, one given :i total of onh’ G c.c. of ti

solution, with gocMl aneslhe.-i:i aiui cotjipicie ninne.sui; Jn/.vever,

p.anv iii and labor lasted only three .hour.-;. ,S.‘veii patient.^ v.cre g
C.C., u'itlx gowl .•iiialge.sia tmd reinjdc'e ansne.-ia in six in.-tare.*-.,

se‘v,;uth. A total do.-sige of ii c.c. na.'; einployed in patients, '.vst

in CO, fair in 1, rc.'tlessnc-Ss in 1, complete r.tnnc.-ia in 19, ard fa

iic iHal nrc-tltrani,'

th.f patienl

a tot.-ii of t

and fair in the

go's! anaJgc-ia

dr in .',1. Witix n
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total dosage of S c.c. in 79 patients, good analgesia was obtained in 63; fair

analgesia in 13, poor analgesia in 1, complete amnesia in 77, fair amnesia in 1, no

amnesia in 1, mild restlessness in 1, and mania in 1, this being the only case in

the series that was maniacal and required physical restraint. Eighteen patients

were given a total dosage of 9 c.c. with good analgesia in 17 and fair in 1; amnesia

was complete in all, and there was no instance of restlessness recorded. The total

dosage of 10 c.c. was given to 95 patients, analgesia was good in S3, fair in 6, and

poor in 1, while amnesia was complete in 92 and fair in 3. Eestlessness was noted

in 5 patients after this dosage. After a total dosage of 12 c.c. in 31 patients,

analgesia was good in 24, fair in 3, and poor in 1, while amnesia was complete in all

and restlessness was noted in 3 cases. One patient, a primipara, was given a total

of 14 c.c. during the course of a thirty-six-hour labor, with good analgesia and

complete amnesia. Engagement not having occurred at the expiration of tliis

time, section was performed and a posterior fibroid, large enough to prevent entrance

of the head into the pelvis, was found. Although the patient took food and water

during labor, she had no recollection of events occurring during labor, including

her transfer to the operating room and administration of inhalation anesthesia.

.Analysis of my data reveals the interesting fact that results were independent

of the size of the dose of dial urethane employed. Thus, after a total dosage of

4 c.c., good results were obtained in 85.7 per cent of the cases; after 6 c.c., in

90.9 per cent; after 8 c.c,, in 78.4 per cent; after 9 c.c., in 94.4 per cent; after 10

C.C., in 87.3 per cent
;
and after 12 c.c. in 77.4 per cent,

Tliis serves to stress the fact that elasticity in dosage, allowing in-

dividualization, is most important, because by means of its intelligent

application one is able to avoid the danger of needlessly administering

large amounts of the analgesic and, at the same time, is reasonably sure

of obtaining effective analgesia and amnesia. My experience establishes,

I believe, that it is luiwise to adopt any fixed rule for dosage that should

apply to every individual, regardless of constitutional differences: the

dose should be adapted to the individual, but should rarely exceed 4 c.c.

at the first injection or 12 c.c. as total amount during the labor. I

should certainly feel considerable hesitation about giving an initial

injection of as much as 6 c.c.; fortunately, none of my patients has been

so refractory as to require more than 5 c.c.; indeed, as already men-

tioned, in practically all eases, 4 c.c. or less will suffice as initial dose.

Obviously, physicians and patients both will vary in their estimation

of the efficacy of an analgesic. AVhen a patient rests quietly between

pains and merely moves slightly and moans while the uterus is con-

tracting, I have considered analgesia as “good," but only “fair" if

she is conscious and talkative in the interval during pains. Eestlessness

deserves especial consideration; I have classed it as “mild" if the

patient moves constantly or intermittently in the absence of pains.

However, it sliould be borne in mind that the patient under the influence

of an effectively analgesic dose of dial urethane should never be left

alone for a moment, but should constantly be under the supervision of

a responsible attendant, preferably a physician or trained nurse. These

patients are, at best, semiconscious, and one never knows when they

may roll out of bed, or, indeed, develop mania, although this latter
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occurred in only one of my series. In my earlier report,- approving

reference was made to the condemnation by Irving, Berman, and Nelson’’

of opium derivatives as obstetric analgesics, but in the sliort time that

lias elapsed since then, I have come to modify my views on this jioint

to a certain degree. While still feeling that o])ium derivatives are

absolutely contraindicated in the multiparous patient and also in the

later stages of labor in primiparas, I now am of the opinion that in the

e.xceptional, nervous, apprehensive primipara, just the one who is likely

to respond least favorably to dial urethane medication, the early ad-

ministration of a third or even two-thirds of a grain of i)anlopon exer-

cises a most beneficial effect and, apparently, is most serviceable in pre-

venting the later occurrence of restlessness. This is in harmony with

the observation of Birnberg and Livingston’ that very small doses of

morphine (gr. 1/20 to gr. 1/12) prevented excitement and restlessness

in their patients who had received dial urethane.

As to respiratory dejiression of the infants from the action of the

dial urethane solution, this is rarely of a severe nature. In the 2:34

deliverie.s, there were three pains of twins, making a total of 2:37 infant.s,

two of whom were stillborn, but both had apparently died some time

before onset of labor, maceration being prc.scnt. In the remaining 2.3.3

infants, spontaneous respiration occurred without delay in 220; 2.3

infants showed mild dejiression of respiration: and 10 reiiuired rather

active measures for resuscitation. As brought out in the recent excel-

lent ])aper by ^rcBrath and Kuder,** haste :uid overze:dous therapy

should bo avoided in these infant.s. (':ue should be directed toward

removal of mucus, amniotic fluid, or other foreign material from the

:ur passages, either through im.stural dnunage or, when necessary, by

actual suction. The character of the he:irt action is .a far better guide

as to the gravity of the condition than the color of the .skin or the

length of time before respiration stiirl.s. It sliuuld he borne in mind

that artificial resjiiration, when nece.ssary, mu.st be perfornual with

care; ‘‘even mouth to mouth breathing may inflict serious injury.”

^ly experience with coramiue :is a res])ir;itory stimuhmt in the severer

cases of depre.ssion has been particularly happy. Wiieii elearing out

the :iir pa.ssage.s, mild cutaneous .stimulation :ind isircful artifiei.d res-

]>iration Imve not been .sncce.ssful in cst;iblishing natuml breathing;

Ve c.e. of coramine injected into tho umbilic:!} vein h.'is, invari.ibly,

pr«)ved effective. The jns.ssibility uf overoxeitalion of fin* centra! nervous

system by this dosage, .suggc.sted by Mctir.ith ;ind Kuder,’’ isas n>n hi en

established by my experience, and in.ste.ad oj maniic.'fing 'Isc di’pre\.;i33g

action of h>heline on tin* circulation. f*ointe<i out by .^^lJn•rie3T and others.

eorainine acts as a eirculatorv “stimuhaat js indicated hr tl;!,* iinnriivc-

nicnt in flie char.'icter of c.ardiac action .nsd in the i-dor uf fin- .-Inn

.‘ihuost immetiialely after inttnvenous injection, liotij tin- .-.nn ‘y and

the efthaiev of curainine when used u>r iv.spiivitory ;iiv *. •'ab-
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listed, not only by my rather limited observation but by the much

more numerous clinical data presented in the papers of Wood,’-^ Eeese,^^

and Lundy^ in this country and by a large number of foreign authors.

However, I subscribe fully to the statement by McGrath and Kuder®

that “no drug therapy provides the fundamental clearance and patency

of the air passages.”

Few additional comments are necessary. Added experience has

strengthened the belief that dial urethane analgesia generally hastens

cervical relaxation and shortens labor, although rare instances are en-

countered where the reverse seems true. I have had no reason to alter

the earlier expressed opinion that this form of analgesia is not con-

traindicated in the presence of respiratory tract infection; I have em-

ployed the preparation in ten such eases with very satisfactory results

and no apparent deleterious effects. Delayed recovery of consciousness

has not been an inconvenience in my series; even during labor, it is

generally possible to rouse the patients sufficiently to have them take

liquids.

Dial urethane is not the ideal obstetric analgesic; its safe and success-

ful employment demands an exacting technic and constant supervision

of the patients; preferably, within a hospital. Success does not in-

variably result even when these conditions are complied with, but it has

certainly proved the most generally satisfactory agent with which I

have had experience. Eespiratory depression of the mother has not

been encountered, and in the comparatively few instances where this

occurred in the infants, clearing out the air passages, mild cutaneous

stimulation, carefully performed artificial respiration, and intravenous

injection of 0.5 c.c. of coramine, alone or combined, have been successful

in eveiy instance.
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TUMORS OP THE OVARY

A Study op 1,101 Cases op Operations for Ovarlvn Tumor

Phineas Bernstein, M.D., New York, N. Y.

(From the Gynecological Service of Mount Sinai Hospital)

'"PHIS paper presents an anatysis of laboratory and clinical data from

1,101 cases of ovarian tumor operations performed at the Mount
Sinai Hospital during the period from 1924 to 1935. The facts, derived

from tables too extended for publication, ai-e at variance with textbook

concepts in many instances. These are of interest to the clinician and

surgeon.

The tumor types are differentiated by pathologic classification; rec-

ords without microscopic reports have not been incorporated in this

study. Small groups of endometriosis of the ovary and tuboovarian

cysts Iiave been included, since the ovary was completely involved.

The frequenc}’’ of benign tumors as well as carcinomas and sarcomas

is given. Age groups by decades are presented in order of tumor

incidence and tumors of the first, second, and third frequency are noted.

Conversely, tumors are considered from the standpoint of incidence

in all decades.

Uterine bleeding, dysmenorrhea, and menopause are studied in I’ela-

tion to the various tumors.

Metastases found at operation indicate the belated onset of symptoms

and the foci are grouped by location in body systems. Complications

of malignancies are discussed.

Symptoms, grouped under body systems, indicate that almost any

abdominal condition may be simulated. The relation between the site

of the pain and the site of the ovarian tumor has also been determined.

Sedimentation rates are considered briefly.

Neither syphilis nor actinomycosis are found in this series.

The need for a single complete, organized statistical study is indicated

by the absence of such a report from the literature.

I. incidence of each type of ovarian tumor (table i)

A. Common Types.—Simple Cysts: The 522 cases of simple cysts constitute

47 per cent of all ovarian tumors (1,101). These are the most frequent tumors of

the ovary and are made up of follicular (76 per cent) and corpus luteum (24 per

cent) cysts.

The follicular cysts are pathologically reported as hydrops, cystoma, follicle

cysts, microcystic ovary, simple cystadenoma, and fibroepithelial cysts.

Eight per cent of aU simple cysts contain intracystic hemorrhage, 80 per cent

of these cases are found in corpora lutea cysts.

Intracystic hemorrhage takes place in 29 per cent of corpora lutea and in only 3

per cent of follicle cysts.
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Dermoid Cysts: Although second in order of frequency, this tumor shows an

incidence of 31 per cent less than the simple cysts. There are 182 tumors repre-

senting an incidence of 16 per cent.

Two of these tumors (1 per cent) revealed malignant change arising from the

sijuamous cell epithelial structures within.

Papillary Serotis Cystadeiiocarcinoma and Cystadenoma: It is significant that

tliis ovarian cancer occupies a position of such high incidence. It is third in order

of frequency and comprises 152 instances or 14 per cent of all ovarian neoplasms.

The benign form of this growth occurs four times less frequently; namely, 36

instances among all tumors, or an incidence of 3 per cent. This suggests the in-

sidious nature of these growths and in most cases that recognition occurs after

malignant change has set in.

Table I. Incidence op Ovarian Tumor Types in 1,101 Cases

A. Common types

:

1,063

Simple cysts 522 17%
396 follicular

126 corpus luteum
Dermoid cysts 182 16%
Papillary serous cystadenocarcinoma 152 14%
Papillary pseudomucinous cystadenoma 64 6%
Endometriosis of the ovary 43 4%
Papillary serous cystadenoma 36 3%
Tuboovarian cyst 29 2.6%
Fibroma 24 2%
Papillary pseudomucinous cyst-

adenocarcinoma 11 1%

B. Bare carcinomas 19 1.7%
Colloid or Krulcenberg tumors 6
Medullary carcinoma 6

Carcinosarcoma 1
Solid carcinoma 3
Squamous cell carcinoma in a

dermoid cyst 2
Undetermined carcinoma 1

C. Sarcomas: 9 0.8%
Spindle cell sarcoma 1
Fibrosarcoma 4
Bound cell sarcoma 1
Hemangiosarcoma 2
Angiosarcoma 1

D. Embryonal tumors

:

10 1.0%
Teratoma 8
Disgerminoma 2

Total 1,101

Papillary Pseudomucinous Cystadenoma and Cystadeiiocarcinoma: These tumors

are infrequent. The benign form was found in 64 patients, an incidence of 6

per cent, and the malignant form occurred 6 times less frequently, namely, in 11

patients, or an incidence of 1 per cent.

Early reports on the benign pseudomucinous tumors reveal a high incidence. Tlie

wide variance between old and recent reports may be due to present routine

micro-scopie examination of tumors.
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Serous ovarian tumors are times more frequent than the pseudomucinous

growths. The papillary serous cancers are 1-1 times more frequent than pseudomu-

cinous cancers but the benign serous growth is found only half as frequently as

the benign pseudomucinous tumors.

Endometriosis of the Ovary and Tuboovarian Cysts: Forty-three instances of

endometriosis represent 1 per cent of all ovarian tumors.

Tuboovarian cysts, 29 in number, constitute 3 per cent of all ovarian tumors.

These small groups are included because the ovary was sufficiently involved to

warrant surgical removal.

Fibroma, of the Ovary: This growth was found in 2 per cent of all ovarian

tumors,’ 21 patients were operated upon.

B. Bare Carcinomas: nineteen tumors constitute 1.7 per cent of all ovarian

growths. These are made up of G colloid or Krukenberg tumors and 6 medullary

growths, 3 solid carcinomas, 2 squamous cell carcinomas arising within dermoid

cysts, 1 carcinosarcoma and an undetermined malignancy.

C. Sarcomas: Less than 1 per cent of all ovarian tumors are sarcomas. In this

series, only 9 were found; 4 iibvosarcomas, 2 hemangiosarcomas, and 1 each of

spindle cell, round cell, and angiosarcoma.

D. Embryonal Timors: In this groui) are 10 tumors, constituting 1 per cent of

all ovarian growths. There are S teratomas and 2 disgerminomas. Several of the

former ^Yere recorded as teratoblastomas.

n, THE INCIDENCE OP OVARIAN SLVLIGNANCY (TABLE H)

There was 17.3 per cent malignancy among 1,101 ovarian tumors; 16.3 per cent

were carcinoma and 1 per cent were sarcoma, representing 191 cases in all.

Table II. Incidence op Malignancy op the Ov.iUtY

(In Order op Frequency)

PER CENT OP
TYPE OP MALIGNANT GROWTH NO. OP CASES JIALIGNANCTES

Papillary serous cystadenocarcinoma 152 SO.O

Papillary pseudomucinous cystadenocarcinoma 11 5.8

Colloid (Krukenberg) carcinoma 6 3.0

Medullary carcinoma 6 3.0

Fibrosarcoma 1 2.0

Solid carcinoma 3 1.6

Squamous cell carcinoma in a dermoid cyst 2 1.0

Hemangiosarcorna 2 1.0

Other rare sarcomas 5 2.5

Spindle cell sarcoma
Round cell sarcoma
Carcinosarcoma
Angiosarcoma

Total number of malignancies in

1,101 ovarian tumors 191 or 17.3%
Carcinomas ISO—16.3%
Sarcomas 11— 1-0%

One hundred and fifty-two papillary serous eystadenocarcinomas represent SO per

cent of all malignant ovarian tumors. Tliis growth is third among all ovarian

growths and is 14 times more frequent than the pseudomucinous carcinoma, which

was found only 11 times, an incidence of 5.8 per cent. The benign form of the

latter is 6 times more frequent.
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Both medullary and colloid cancers total 6 instances each, or 3.2 per cent of all

ovarian malignancies. Various types of sarcomas range from % to 2 per cent

incidence among malignancies; the fibrosarcoma, 4 in number, is most frequent.

Cancer and Sarcoma Incidence Among Malignancies; 95 per cent of malignancies

are carcinoma, and 5 per cent sarcoma. There were 181 and 10 cases, respectively.

IDA. AGE INCIDENCE AMONG OVARIAN TUMORS

Simple Cysts.— (522 cases.) Most of these tumors were found in patients be-

tween thirty and forty years of age. There were 189 patients representing 36

per cent of all simple cysts. There were 162 patients, or 31 per cent, in the twenty-

to thirty-year age group, and 81 patients or 15 per cent were between forty and

fifty years. Thus, 82 per cent of simple cysts occur between the ages of twenty

and fifty years.

In young women between ten and twenty years of age, there were 77 instances,

or 14 per cent incidence of simple cysts, among wdiich corpora lutea, principally,

constituted the pathologic findings. Sixty-five of these patients, namely 90 per cent,

were ymmg women of early menstrual age between ten and sixteen years.

Forty-four per cent of all simple cysts were found in patients under thirty

years of age. The oldest patient in the group was sixty-nine years of age and the

youngest twelve years of age.

Dermoid Cysts.— (182 cases.) The largest number, namely forty per cent of

these tumors, is found in the third decade. Next in frequency is the thirty to

forty-year age group, in which 55 patients, or 30 per cent of all dermoid cysts

were foimd. The fifth decade shows 24 instances, or 13 per cent incidence. Thus,

83 per cent of dermoids are found in a combined age group between twenty and

fifty years. The youngest patient was two years old; the oldest was seventy years

of age.

Papillary Serous Cystadenocarcinoma.— (152 cases.) This tumor is found prin-

cipally in women between the ages of forty and fifty years. Thirty-six per cent,

or 55 patients, were operated upon. The sixth decade, fifty to sixty years, shows

forty such tumors, or 26 per cent incidence, and the tliirty- to forty-year age

group shows a 22 per cent incidence or 34 cases. Thus, 84 per cent of these tumors

occur in patients between the ages of thirty and sixty years. It is the most

frequent type of malignancy of the ovary. This growth predominates over all

other tumors in the seventh decade: 6.5 per cent or 10 tumors are found. A
patient twenty-four years of age was found to liave this ovarian cancer; the

oldest patient w'as seventy years of age.

Papillary Pseudomucinous Cystadenoina.— (64 cases.) In tliis small group, 30

per cent or 19 instances were found in patients betw’een thirty and forty years of

age; fifteen per cent or 23 patients in the third decade and 20 per cent or 13

patients in the forty- to fifty-year decade. Thus 65 per cent of these tumors occur

in women between the ages of twenty and fifty years. In young women between

the ages of ten and twenty years, there were 7 cases or 12.5 per cent. The oldest

patient in whom this tumor was found was sixty-eight years of age, the youngest

was fourteen years.

Endometriosis of the Ovary.—(43 cases.) The greater number, namely 72

per cent, of these growths are found in the two decades between twenty and forty

years; however, in the combined periods between twenty and fifty years, 93 per cent

of all these tumors are found.

Papillary Serous Cystadenomas.— (36 cjises.) Sixty per cent or 22 instances in

this small group of benign neoplasms are found in patients over 40 years of age.

The liighest incidence is in the sixth decade, namely, 10 cases or 30 per cent. It
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is the only typo of benign gro^Ytl^ which predominates in patients of advanced age.

This is unusual, since only malignant tumors are more common in advanced years.

The youngest patient was 11 years of age and the oldest 88 years of age.

I'uioovarian Cysts.— (29 cases.) Although the number of cysts is limited, the

age incidence occurs as one would expect, i.e. 40 per cent or 11 cases in women

between twenty and thirty years; 10 cysts, or 30 per cent, among thirty- to forty-

year-old patients; and the remainder in patients between forty and fifty years. No
case occurred in a patient under twenty years of age or over sixty years of age.

Fibromas.— (24 cases.) These tumors are distributed over all decades between

ten and seventy years. In the fourth decade 37 per cent were found; in the sixth

decade, 20 per cent; and in the third and fiftli decades, an incidence for each of 17

per cent was found.

Papillary Pseudomucinous Gystadenocarcinoma.— (11 cases.) This small group

of cancers is divided equally among the patients of all decades from twenty to

seventy years, and corresponds roughly with the frequency of its benign form.

Embryonal Neoplasms.— (10 cases.) The 80 per cent incidence in young patients

between ten and twenty years of age is striking. Six of the teratomas and both

the disgerminomas are found in tliis age group.

Bare Malignant Tumors.— (28 cases.) More than half of the sarcomas and

carcinomas are found in patients over forty years of age; namely, 7 of the 9

sarcomas and 10 of the 19 carcinomas; the former are fibrosarcomas, hemangio-

and angiosarcomas; the latter are made up of medullary, Krukenberg and solid

carcinomas, as well as both the squamous cell carcinomas in dermoid cysts. In

patients under twenty years, the sarcomas found were spindle, round cell, and

hemangiosarcomas, and the carcinomas were 4 of the 6 Krukenberg tumors.

One carcinoma was found in the ten- to twenty-year age group and one in the

sixty- to seventy-year age group. Thus, 70 per cent of the sarcomas and 67 per cent

of the carcinomas were in women over forty years of age; 22 per cent of the re-

maining cancers were in patients between thirty and forty years.

It is obvious that ovarian sarcoma incidence is not in accord with these figures.

SUMMARY

Considering the entire group of 1,101 tumors, it is observed that 58 per cent

were removed from women between the ages of twenty and forty years; (31 per

cent in the fourth and 27 per cent in the tliird decades)
; 30 per cent of the tumors

were found in patients over forty years, and 10 per cent imder twenty years.

The predominating number of simple cysts (82 per cent), dermoid cysts (83
por cent), pseudomucinous cystadenomas (73 per cent), and endometriosis of the

ovary (93 per cent) were found in the age group between twenty and fifty years.

The predominating number of papillary serous (84 per cent), and pseudomucin-
ous cystadenocarcinoma (72 per cent), also paprUary cystadenomas (72 per cent)

and fibromas (74 per cent) are found in the age group between thirty and sixty

years.

Thus, in the period of ovarian activity, namely, between twenty and forty years,

more than half the ovarian tumors are found.

niB. FREQUENCY OF OVARIAN TUMORS BY AGE GROUPS (dECADES)

The largest number of ovarian tumors is found in women between the ages of

tlrirty and forty years; 347 cases are recorded, an incidence of 31 per cent. Simple

cysts comprise 55 per cent of this number, or a total of 189 cases. Dermoid cysts,

then papillary serous cystadenocarcinomas, follow in order of their frequency in

this decade; namely, 16 per cent and 10 per cent.
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Next in frequency is the third decade, twenty to tliirty years, in which 302, or

27 per cent, of ovarian tumors were foimd. The 162 simple cysts representing

53 per cent of these tumors are the most frequent, then, 74 dermoid cysts, constitut-

ing 21 per cent, and 15 pseudomucinous cystadenomas, namely, 5 per cent.

Third in order of frequency is the fifth decade, forty to fifty years, in which

are 216 ovarian tumors, or 19 per cent of all ovarian newgrowths. Agaiu, simple

cysts have the highest frequency, namely, 81 instances or 37 per cent. Fifty-five

papillary serous cystadenocarcinomas, namely, 25 per cent, and 24 dermoid cysts,

namely 11 per cent, are also noted as second and third in frequency.

The 113 tumors found in the second decade, namely, between ten and twenty

years, bring this age group into fourth place in order of its ovarian tumor in-

cidence. The simple cyst (77 cases) is the principal neoplasm in this decade, "with

an incidence of 68 per cent. The dermoid and pseudomucinous cystadenomas fol-

low in order.

In the sixth decade only 93 ovarian tumors are found, namely 8.3 per cent.

This age group is fifth in order. The most frequent tumor is the papillary serous

cystadenocarcinoma, constituting 44 per cent or 40 instances. There was a twelve

per cent incidence of papillary serous eystadenoma, namely 11 cases, and an

11 per cent incidence of simple cysts, namely, 10 cases.

Between the ages of sixty and seventy years, there were 26 cases constituting

only 2.3 per cent of all ovarian tumors; forty per cent of these are represented by

the 10 papillary serous cystadenocarcinomas, 20 per cent by 5 dermoid cysts and

8 per cent by 2 simple cysts.

SUMMARY

It is of interest to note that of the 786 tumors in patients between ten and

fifty years, 509 or 65 per cent were simple cysts. The second outstanding tumor,

the dermoid cyst, has a 21 per cent incidence (166 cases), the papillary serous

cancer -with 11 per cent incidence (89 cases) and the papillary pseudomuciuous

cancer with a 3 per cent incidence (22 cases), are third and fourth in frequency.

In 115 patients under twenty years, simple cysts predominate; there were 77 (or

67 per cent) of these. Dermoid cysts are second in frequency with an 11 per

cent incidence (15 tumors).

One hundred and twenty-one or 11 per cent of all ovarian tumors are in women
over fifty years; papillary serous cystadenocarcinomas comprise forty per cent (50

cases) of this group. Its benign form is second in incidence, namely 11 per cent

(13 cases). Twelve simple cysts were 10 per cent of this entire age group.

me. MALIGN.VNT AND BENIGN TUMOR INCIDENCE IN THE ENTIRE GROUP, IN

MENOPAUSE AND PREMENOPAUSE

There are 139 patients found in menopause, and 963 in the premenopause age.

Eighty or 58 per cent of the former and 11.5 per cent of the latter had ovarian

malignancies. Thus, a climacteric patient with an ovarian mass has a 58 per cent

possibility of ovarian cancer. Eighty or 42 per cent of the 191 ovarian carcinomas

in this series occurred in menopause women, and 111 or 58 per cent in premeno-

pause women.

Fifty-eight or 6.3 per cent of the 910 benign tumors were found in menopause

women and 93.7 per cent or 852 patients were in the premenopausal group.

T.tUJLE in

JIENOPAUSE PKEitEN'OPAUSE TOTAL

All tumors 138 963 1,101

Malignant 80
1

58% 111 11.5% 191 17%
Benign 58

1

42% 852 88.5% 910 83%
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niD. MALIGNANCY DURING MENOPAUSE

Sixty-two or 71 per cent of the SO ciincers removed from patients in menopause
were papillary serous cystadenocarcinomas. This number comprises 43 per cent of

all (152) these serous cancers.

Both squamous cell carciiloiuas in dermoid cysts, the single angiosarcoma and the

carcinoma of undetermined type occurred in menopause patients. In this group also

are found 75 per cent of fdjrosarcomas, G7 per cent of solid carcinomas, 50 per cent

of G medullary cancers and 2 homangiosarcomas. Four of the 11 pseudomucinous

cystadenocarcinomas were operated during climacterium. Only 1 of the 6 colloid

cancers was removed from a menopause iratient.

Spindle cell, round cell and carcinosarcoma were not found among menopause
patients.

IHE. BENIGN TUMORS DURING JIENOPAUSE

Only 6.4 per cent or 58 of the 910 benign growths were found in menopause
patients. The following maho up this number; 36 per cent of the 36 papillary

sorous cystadenomas, namely, 13 eases; eight per cent of the 64 papillary pseudomu-

cinous cystadenomas, or 5 cases; and 7 per cent of the 1S2 dermoid cyst patients,

namely, 13 cases. Between 2 and 3 per cent of each of the following tumors were

removed from climacteric women; simple cysts, endometriosis of the ovary, and

fibromas. No case of tuboovarian cyst, teratoma or disgerminoma was observed in

a menopause patient.

rv. MARITAL STATUS, PARITY AND GRAVIDITIES AMONG OVARIAN

TUMOR PATIENTS

Seventy-five per cent of all ovarian tumors are found in married patients and

25 per cent in single women. (670 were married and 240 were single.)

A. Benign and 2£alignant Tumors in Relation to Marital Status.—^In married

women are found 75 per cent (GS2) of the 910 benign tumors, and SI per cent (155)

of the 191 malignant tumors.

B. Relation of Marital Status to Benign and Maligmnt Tumors.—^Benign tumors

are found in 87 per cent (240) of the 276 single patients and 81 per cent (668)

of 825 married women. Malignant tumors make up the remainder, Moench reports

that 76 per cent to 89 per cent of serous benign and malignant tumors and solid

cancers occur in married women.

C. The Nature of the Tumor in Relation to Parity.—Although 825 patients in

the group were married only 355 or 43 per cent w'ere parous. Thirty per cent of

190 malignant tumors and 32 per cent of 911 benign tumors were in parous patients,

while 70 per cent of 190 malignant tumors and 68 per cent of 911 benign tumors

were in nonparous women. Thus both types are twice as common in nonparous

women.

D. Parity in Relation to the Nature of the Tumor.—Sixteen per cent of both

parous and nonparous patients had ovarian cancer, while 84 per cent of each had
benign tumors of the ovary. Thus, both parity and nonparity are five times more

common among benign than among malignant neoplasms.

E. Gravidities Among Ovarian Tumor Patients.—Farity among the 825 married

women is 43 per cent; among all patients regardless of marital status, 32 per cent.

Among patients with dermoid cysts, simple cysts, and papillary serous cystadeno-

earcinomas, parity is from 28 per cent to 36 per cent. In the small groups, with

the exception of fibrosarcomas, parity is from 20 per cent to 53 per cent. All

disgerminomas, spindle cell sarcomas, round cell, angio- and hemangiosar-

comas, as well as carcinosarcomas, occurred in nulliparous women of or past the

childbearing age. Three of the 4 fibrosarcoma patients had borne children. One
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child gravidity is most common: 29 per cent of parous -women had one child and

25 per cent had two children. In a tuboovarian cyst patientj 20 pregnancies were

reported. Moeneh reports between fifty per cent and 63 per cent parity in benign

and malignant serous tumor patients and solid carcinomas. My figures are 40

per cent less than these. Randazzo states that 32 per cent of ovarian cyst patients

are sterile.

V. UTERINE BLEEDING

Since ovarian structure in most instances in this group had undergone con-

siderable, if not complete alteration, the high incidence of normal menses, namely,

54.3 per cent or 598 cases among 1,101 ovarian tumors is significant, especially in

the light of the present facts with regard to the relationship of the ovary to the

menstrual function.

Hyperfunctional ovarian bleeding occurred in 292 patients, or 26.5 per cent of

all tumor cases. There were 123 of these or 11 per cent with metrorrhagia, 136

or 12.3 per cent had menorrhagia, and 3.3 per cent or 33 patients had menometror-

rhagia.

Hypofunctional ovarian bleeding incidence is 17.9 per cent, representing 198

patients. Of these, 138 patients or 12.3 per cent were in the menopause. Three

per cent or 38 patients complained of secondary amenorrhea, and 2 per cent or 22

patients complained of oligomenorrhea. Neither of the latter two groups can be

considered climacteric in orgin since these patients were all young women.

Normal Menses.—Those tumor groups showing highest incidence of normal

bleeding, namely, 64 per cent in each, are the dermoid cyst and the pseudomucinous

cystadenoearcinoma. Next in order is the 60 per cent incidence of a normal cycle

among patients with pseudomucinous cystadenomas. Pifty-six per cent of both

simple cyst patients and women with ovarian endmnetriosis reported normal bleeding.

The tuboovarian cyst and papillary serous cystadenoearcinoma patients show

45 per cent incidence of regular uterine bleeding, and among the papillary serous

cystadenoma patients the incidence was 41 per cent.

Three of the 8 teratomas, 2 of the 6 medullary carcinomas, and one of the 6

colloid cancers, as well as one of the 4 fibrosarcoma patients, reported normal

uterine bleeding.

Twenty-five per cent of 24 fibroma patients had normal bleeding. In the single

instances of the following tumors there were also normal menses; namely, spindle

cell sarcoma, carcinosarcoma, and solid carcinoma.

Menorrhagia .—This form of bleeding is not observed with great frequency. It

appears most frequently among ovarian endometriosis cases, namely, thirty per cent

incidence, among 20 per cent of the tuboovarian cysts, and in 16 per cent of the

simple cyst patients.

Dermoid cysts and both benign and malignant papillary serous tumors, papillary

pseudomucinous adenomas and teratomas, each show a small number of instances

of menorrhagia. In a patient -with purpura-hemorrhagica, menorrhagia was also

noted.

Except for one round cell sarcoma patient, there is not a single instance of this

type of bleeding among the rare malignancies or the embryonal tumors.

Metrorrhagia.—The highest incidence of tliis form of bleeding, namely 34 per

cent, was found among the tuboovarian cyst patients; 14 per cent of simple cysts

and nine per cent of patients with endometriosis of the ovary show this form

of uterine bleeding.

It occurred in 33 per cent of the fibroma cases, in 5.2 per cent of serous

papillary cancer, and in 7.7 per cent of pseudomucinous papillary cystadenoma

patients.
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Teu per cent of the dermoid cyst patients complained of tliis symptom. Among
colloid (Krukenberg) and medullary cancers only a few instances are reported.

Menometrorrliagia .—This is an uncommon form of bleeding in patients with

ovarian growths. Its presence is noted in only four of the groups.

Simple cyst patients show an incidence of 5.3 per cent and dermoid cysts, serous

papillary cystadenocarcinomas and pseudomucinous papillary cystadenoma patients

complained in about 1.5 per cent of the instances in each group.

ALcmgause .—One hundred and thirty-eight or 12.5 per cent of all ovarian tumors

were removed from patients during menopause. Forty-two per cent or 58 of the

above number of patients were operated upon for benign tumors. The incidence

of menopause among the types of benign tumors is as follows: Thirty-six per cent

of serous papillary cystadenomas and 21 per cent of fibromas were found in

climacteric women. Only 2.5 per cent, respectively, of simple cysts and ovarian

endometriosis occurred during this period. Eight per cent of both dermoid cysts

and pseudomucinous papillary cystadenomas were removed from menopausal women.

Fifty-eight per cent or SO of the 138 menopausal tumors were cancerous. Their

distribution is as follows: Sixty-tw'o or 41 per cent of the 152 serous, and 4 or

30 per cent of the 11 pseudomucinous papiUaiy cyst adenocarcinomas were operated

upon during menopause. Three of the 6 medullary cancers, 2 of the solid cancers

and both of the squamous cell cancers developed in dermoid cysts were removed
from patients of menopause age.

All three fibrosarcomas were in menopause patients.

Angio- and hemangiosarcoma as well as colloid cancer, in one instance each, fall

in this group also.

Menopausal Uterine Bleeding.—This type of bleeding occurs only 14 times in

1,101 tumor patients, an incidence of 1.3 per cent. Two of the 522 simple cyst

patients, namely, 0.4 per cent; 6 of the 152 papillary serous carcinomas, namely,

4 per cent; and 2 of the 4 fibrosarcoma patients, namely, 50 per cent, are in this

group. This condition is also noted in one of the colloid cancer patients, as well

as in a ease of ovarian fibroma and in a patient with medullary carcinoma of the

ovary.

Amenorrhea.—Thirty-eight patients of menstruating age had amenorrhea, an

incidence of 3 per cent. 12.8 per cent of the pseudomucinous papillary adenomas

(8 of 64 cases), 5 per cent of the dermoid cyst patients (9 of 182 women), and 3 per

cent of the simple cyst cases (15 of 522 patients), had amenorrhea.

Other Menstrual Irregularities.—Other forms of abnormal bleeding do not

appear frequently enough to warrant more than passing mention. In one of the

patients with teratoma of the ovary, purpura hemorrhagica was noted with

menorrhagia.

Primary amenorrhea occurred in two of the young patients with teratoma and

also in a sixteen-year-old girl with bilateral fibromas of the ovary. Cltoically, in the

latter case, a mannish voice and stature, and hypertricosis were observed. The

tumors were grapefruit and lemon size, respectively, and had undergone calcific and

fatty degeneration.

Oligomenorrhea, interval staining, spotting as in ectopic pregnancy, and pre-

puberty bleeding occurred uncommonly and without particular frequency in any
tumor type. Four instances of the latter type of bleeding (prepuberty bleeding)

among young patients with dermoid cysts are of interest.

The wide variety of vaginal bleeding coincidentally found with 1101 ovarian tumors

indicates that the diagnostic importance of this symptom cannot be stressed. The
preponderance of the normal menses over all other bleeding forms, in spite of the

partial or complete anatomical ovarian change, is striking.
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It may be concluded that structural ovarian change appears to have no relation

to the functional activity of the ovary.

VI. DYSMENORRHEA

There were 131 instances of this symptom among 858 cases; the latter figure

excludes patients amenorrheie because of menopause, oligomenorrhea and other

causes. The average total incidence of this symptom is 15 per cent. (Table IV.)

Dysmenorrhea is found with endometriosis of the ovary in 21 per cent of 42

patients. Simple cysts show 19 per cent incidence and papillary serous and pseudo-

mucinous cystadenomas show a 12 per cent and 13 per cent frequency, respectively,

whereas 14 per cent is observed in malignant pseudomucinous cystadenocarcinomas.

Table rv. DySjMENorrhea

TYPE
NO. OF

patients
DYSMEN-
ORRHEA

per cent of
TOTAL

Simple cysts 478 94 19.4

Dermoid cysts 156 15 9.5

Papillary serous cystadenocarcinoma 82 3 3.6

Papillary pseudomucinous cystadenoma 19 6

Endometriosis of the ovary 42 9

Papillary serous cystadenoma 22 3

Papillary pseudomucinous cystadenocarcinoma 7 1 14.0

Tuboovarian cysts 29 0 0

Fibroma 23 , 0 0

Total 858 131 15.0

Vn. METASTASES IN MALIGNANT OVARIAN TUMORS (TABLE V)

At operation 76 per cent of 190 patients with ovarian malignancy were found to

already have metastases; 412 separate foci Avere noted. In many patients there

Avere numerous sites of spread. Metastases was not found Avith round cell and

angiosarcoma.

A. Incidence ly Body System .—The greatest number of areas of metastases was
found in the gastrointestinal tract and yeritoneum, namely, 105 in each, or 26 per

cent of all foci of spread.

There are 79 instances of gastrointestinal tract invasion from 152 papillary

serous cancer, 14 instances by 6 colloid or Krukenberg tumors, 5 instances by 6

medullary carcinomas, and 4 instances by 11 papillary pseudomucinous cystadeno-

carcinomas. Among 2 squamous cell carcinomas in dermoid cysts the intestinal tract

was involved once, and in the 2 heraangiosarcomas, 2 intestinal foci of spread Avero

found.

Eighty-seven instances or 57 per cent of peritoneal invasion were noted in the

152 papillary serous cystadenocarcinomas, ,5 instances or 45 per cent among the

Table V. Incidence op the Metastatic Foci in 190 Ov.vrlvn Cancers

SITE NUMBER

Peritoneum 100 20%
Gastrointestinal tract 105 20%
Gynecologic system 00 10%
Omentum 47 11%
Other organs 34 9%
Lymphatic tract 23 5%
Genitourinary tract IS 4%
Respiratory tract 13 3%

Total number of metastatic fpc 412
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11 papillary pseudomucinous cystadenoearciuomas, and 4 peritoneal metastases

each -were noted in both colloid and medullary cancers. Carcinosarcoma, solid car-

cinoma and squamous cell carcinoma in a dermoid cyst each account for one in-

stance of peritoneal spread, while in both hemangiosarcoma patients the peritoneum

was also involved.

The gynecological tract contains 6G of the 412 foci or 16 per cent: The tumor

accounting for 57 of tho 66 instances is the papillary serous eystadenocarcinoma.

The most frequent structure involved is the uterus; next in frequency are the homo-

lateral tube and contralateral ovary. The contralateral tube and broad ligaments

contain metastases of slightly less frequency.

The pseudomucinous eystadenocarcinoma accounts for 2 uterine foci. The colloid

cancers show spread to the tube and broad ligament and infundibulo pelvic liga-

ment, and the medullary cancer shows spread to the broad ligament in 3 instances

and also to an inguinal hernia sac.

Other involved structures are mesosalpinx, ovarian cortex, rectovaginal septum,

vaginal wall and fornix, cervical stump and parametrium.

The omentum revealed 47 foci or 11 per cent of all sites of spread. Thirty-five

of the 47 instances of omental involvement were papillary serous cyst adenocar-

cinoma. There were 3 instances each among papillary pseudomucinous cyst adeno-

carcinomas and colloid cancer, and 4 among 6 medullary carcinomas. In one of

the squamous cell carcinomas in dermoid cyst and in one hemangiosarcoma patient,

the omentum was also involved with metastasis.

Various organs reveal 34 carcinomatous metastases, an incidence of 9 per cent, 15

of the 20 liver metastases, 4 abdominal wall foci and malignant spread to breast,

adrenal, spleen and subcutaneum originated from papillary serous cystadenocar-

cinomas. The liver was involved also by pseudomucinous carcinoma, spindle cell

and hemangiosarcoma. Colloid and medullary cancers showed spread to the um-
bilicus and also to the spleen and an abdominal scar.

Although malignancy spreads through the lymyhatic stream, only 23 instances of

cancer were found, an incidence of 5 per cent. The iliac, abdominal, periportal,

mediastinal, aortic, perirenal, axillary and gastric lymphatics were invaded in all

instances from the papillary serous cystadcnocai’Cinomas. Four of the 13 metastatic

pelvic node cancers arose from the pseudomucinous and 7 from the serous papillary

cystadenoearciuomas. Two pelvic node metastases took origin from the squamous
cell carcinomas in dermoid cysts.

The genitourinary tract contained 18 cancerous foci, or 4 per cent of the total

number: The bladder was involved 9 times in all; six times from serous papillary

malignancies, one from a colloid, and one from a medullary carcinoma. An angio-

sarcoma was the origin of another.

Patients with squamous cell carcinoma in a dermoid cyst, medullary carcinoma,

and papillary serous eystadenocarcinoma had both unilateral and bilateral ureteral

metastases.

There was one case of pyonephrosis in a serous ovarian cancer. Ureteral orifices

were involved twice by papillary serous eystadenocarcinoma and in a third patient

with this tumor the vesicocervical junction was completely invaded.

The respiratory tract accounts for 13 cancerous foci or 3 per cent. Papillary

serous cystadenoearciuomas were the origin of metastases to the right lung in 5 cases

and to the pleura and diaphragm in 4 instances each. Pleural effusion was noted

in 5 patients, each of whom had papillary serous eystadenocarcinoma of the ovary.

The incidence of this finding is 2.7 per cent in the 190 patients. The respiratory

tract accounts for 3.1 per cent of all metastatic foci from ovarian cancer.

B. Incidence in Single Structures .—Of the single structures involved by metastases,

pelvic peritoneum has the highest incidence, namely, 73 instances or 17 per cent.

The omentum, discussed above, is second; culdesac was involved separately in 13
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patients. The small intestines (30) and sigmoid (27) contained 7.2 per cent and

6.5 per cent of metastatic foci, respectively; 5.8 per cent or 24 instances of rectal

metastases were observed. Liver and abdominal peritoneum were invaded 20 times

each, or 4.8 per cent. In 15 instances, uterine spread was noted, and 10 foci in retro-

peritoneal nodes were found.

Abdominal carcinomatoses and “frozen’' carcinomatous pelvis were observed

in 12 patients, respectively. Structures involved also were stomach, duodenum,

bladder, ureter, and lung, pleura and diaphragm. The vagina, cervical stump, rec-

tovaginal septum as well as spleen, adrenals, breast, pericardium and mesentery,

were sites of metastasis from ovarian cancer. Nodules Avere demonstrable also in

the umbilicus, in abdominal scars and in an inguinal hernia sac.

Retroperitoneal pelvic lymphatics were invaded in 13 instances; iliac and ab-

dominal groups in two patients. Involvement of the periportal, mediastinal, aortic,

perirenal axillary and gastric nodes is evidence of the invasive character of carci-

nomas of the ovary.

C. Metastasis in Each Cancer Group.—One hundred forty-four of the 190 malig-

nant tumors were found, upon laparotomy, to have invaded either surrounding or

distant body structures. Tliis high incidence of 76 per cent is an indication that

symptoms are either very mild or occur too late in the disease for a reasonable

possibility of operative cure. Many patients present themselves in a stage of

carcinomatosis peritonei, with symptoms of but hvo to three months duration!

Seventy-seven per cent of the 152 serous, and 73 per cent of the 11 pseudomu-

cinous papillary cystadenocarcinoma tumors had already invaded secondary struc-

tures before surgical treatment could be employed.

All of the 6 Krukenberg cancers, and 83 per cent of the 6 medullary tumors

had spread before these patients were treated surgically.

Both hemangiosarcomas and the single cases of spindle cell and carcinosarcoma

had metastatic foci when laparotomy Avas performed.

The fibrosarcoma, the solid sarcoma, and the squamous cell carcinoma in a dermoid

cyst had metastasized in 25 to 50 per cent of the patients.

The single angio- and round-cell sarcoma showed no metastasis.

D. Ascites in 190 Ovarian Malignancies.—Fifty-four per cent (or 103) of malig-

nancies Avere found Avith intraabdominal or pelvic fluid. (Lippert’s incidence for

ascites is 78 per cent and Moench reports 79 instances in 274 ovarian malignancies

or 32 per cent.)

Clear, bloody, or purulent fluid was common to all malignant tumors. Seventy-

one per cent of instances Avith ascites had clear fluid, 22 per cent, bloody, and 7

per cent purulent fluid.

Ninety-five per cent of ascites Avas due to papillary serous cystadenocarcinoma,

Avhich predominates also in all the above typos of ascitic fluid.

Of 152 papillary serous carcinomas, 95 or 62 per cent had ascites; of tho 11

pseudomucinous cancers, 3 or 27 per cent, and of tho 12 medullary and colloid

tumors, 4 or 33 per cent, had ascites; one of the 4 fibroma cases had free fluid.

(Zangmeister reports ascites in 29 of 36 fibromas [Kaufmann Path. p. 1581,

r. 2] and Pfannenstiel a 25 per cent incidence for ascites for these growths.)

Vm. SYMPTOMS AND SIGNS IN PATIENTS WITH OVARLIN TUMORS

A total of 1814 sj-mptoms Avas noted in tho histories of all patients (1101)

Avith ovarian tumors, among Avliich are 900 benign and 103 malignant groAvths.

Symptoms arc classified as pain, gastrointestinal, abdominal, bladder, respiratory,

and miscellaneous. A comparison between symptoms due to benign and malignant

tumors is mad?,
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jMost complaints were mild in character and their insidious onset accounts for

late recognition of disease. Symptomatology was not always referable to the pelvis

and therefore many patients reached the gynecologist late in the course of disease.

Pain .—^Fain constitutes 44 per cent of all symptoms; 75 per cent of all the

patients, namely S02, had pain; 11 per cent of this symptom is found among
91 malignant, and S9 per cent among 711 patients with benign tumors. It may also

be noted that 91, or 55 per cent, of all malignant and 711, or 79 per cent of all

benigu tumor x)atients complained of pain. Pain is slightly more frequent in

benign growths.

Seventy-five per cent of simple cysts, 95 per cent of dermoid cysts, and 65 per cent

of papillary pseudomucinous cystadenomas produced pain. Ninety-three per cent

of patients with endometriosis, of the ovary, 75 per cent of papillary serous cyst-

adenoma patients, 70 per cent of tuboovarian cyst patients, and 58 per cent of

fibromas also suffered from pain. Fift3'’-si.K per cent of papillary serous and 45

per cent of papillary pseudomucinous cancer patients complained of pain. (Moench

states that 52.6 per cent of 274 patients had pain.)

Thus, pain is a fairly constant feature, but it is either so mild in its nature or so

; delayed in its onset that its importance in early diagnosis is greatly diminished.

Gastrointestinal Symptoms .—There are 358 or 19 per cent of 1814 symptoms
in this group. Seventy-four instances or 20 per cent of these complaints are found

in malignancy patients and 284 or SO per cent in the benign growth patients. There

are 74 symptoms among the 163 malignancy cases, a 45 per cent incidence. The

900 benign tumors show an incidence of 27 per cent. Thus, these symptoms occur

one and a half times more frequently in patients with malignant tumors.

Vomiting and nausea are the principal complaints, representing 33 per cent and

26 per cent, respectively, of all intestinal symptoms. Thirteen per cent of these

instances occurred in malignant tumor patients. Constipation, cramps, and dys-

pepsia are frequent symptoms. Pour and four-tenths per cent of all intestinal

symptoms are caused by bowel obstruction and 88 per cent of these were in malig-

nant patients. Rectal complaints, few in number, were manifest only in carcinoma

patients.

Abdominal Signs.—Two hundred ninety-five, or 16 per cent of the 1814 com-

plaints comprise this group; 28 per cent of these were in malignancy patients;

235 instances of abdominal mass represent 80 per cent of these complaints; 35 per

cent of patients with abdominal mass had ovarian cancer. Abdominal rigidity

(17 per cent of this group) was found in 50 patients with simple cysts.

Bladder Symptoms.—One hundred thirty-eight symptoms represent only 8 per

cent of all the complaints. Malignancy patients account for 32 per cent of bladder

symptoms. Dysuria, urinary frequency, and urgency occur in this order of incidence.

Dysuria comprises over 50 per cent of bladder symptoms.

Table VT. Summation op Symptoms and Signs in Benign and Malignant

Tumors

SYMPTOMS
MALIGNANT TUMOR

PATIENTS
163 PER CENT

BENIGN TUMOR
PATIENTS

900 PER CENT

TOTAL NO.
1,063

Pain 91 11 711 89 802

Gastrointestinal 74 20 284 8Q 358

Abdominal signs 85 28 210 72\ 295

Bladder symptoms 44 32 94 68 138

Respiratory symptoms 4 57 3 43 7

General symptoms 79 36 135 64 L 214

377 1,437 80 1,814
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Bespiratory Symptoms.—Cough, dyspnea, and hemoptysis are complaints infre-

quently heard. They are noted only among carcinoma patients. Pleural effusion

was demonstrated in a case of pseudomucinous cystadenocarcinoma.

General Symptoms and Signs.—^Fainting, vertigo, shock, headache, and nervous-

ness comprise IS per cent of this group. Chills and fever are infrequently noted.

Twenty-eight sterility complaints were found in simple and dermoid cyst patients.

Hypertrichosis and mannish voice were found in a patient with fibroma of the

ovary.

rx. SITE OP PjVIn and position op ovarian tumors

(a) Sites of Pain (S02 cases) : This symptom occurred in 75 per cent or S02

of all the patients. In the remaining 25 per cent, pain was either not mentioned or

not recorded. A fair concept of the correlation between the sites of pain and path-

ology is obtained by comparing the piercentage incidence of each.

Pain in the riglit, left or bilateral lower quadrants is a complaint in 70 per cent

of these women; the remaiaing 30 per cent is made up of various other body areas,

not directly referable to the pelvis.

Twenty-seven per eent and 25 per cent of the complaints, respectively, were

referable to the right and left lower quadrants, wliile IS per cent were bilateral.

Thus, unilateral is about three times more frequent than bilateral pain. Back and

abdominal complaints are not infrequent. Suprapubic, epigastric and thigh pains

occur often, while right upper quadrant, umbilical and left shoulder pains are rare.

(b) Position of All Tumors (1,063 cases) : In tliis series, 21 per cent of all ovarian

tumors wore bilateral.

My figures of right (44 per cent) and left side (35 per cent) incidence are similar

to those of other autliors. The right side incidence is slightly greater. One per

cent of ovarian tumors in this series is intraligamentous.

Position of Malignant and Benign Bilaterality occurs in 55 per cent of

all malignancies. The incidence of bilaterality among sarcomas is 10 per cent.

Papillary serous cystadenocarcinomas show 57 per cent bilaterality. Solid carcinomas

are found bilateral in 10 per cent in this series.

Among the ienign tunwrs, simple cysts are bilateral in 15 per cent of instances.

Dermoid cysts are bilateral in 11 per cent of cases. Papillary serous cyst-

adenomas are found bilaterally in this series in 22 per cent, by Frank-Peresten in

12.7 per cent, and by Pfannensteil in GO per cent of cases. Six per cent of papillary

pseudomucinous cystadenomas are bilateral. Fibromas appear bilateral in 15 per

cent of cases: in the Frank-Peresten series, 29.4 per cent is reported and Hoon
reports 3.6 per cent.

SUilMARY

From the total figures in table VH, it is noted that (a) unilateral pain is three

times more frequent than bilateral pain, while the unilateral tumor is four times

more frequent than the bilateral; that (b) only 27 per cent of tlie sites of pain were

Table vn. CoEREmvxioN Betw'een the Paik Site and the Site op the Pathology
IN S02 Patients

K.L.Q. L.L.Q. bilateral

BACK,
ABDOMEN,
SHOULDEi:,

R.U.Q., THIGH,
ETC.

Pain location in S02 cases 27% 25% 18% 29%
Tumor location in 1,063 ca.ses 44%
Per cent incidence of correlation be-

35% 21% 0

tween pain and pathology .site 61% 70% 86% 0
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in the right lower quadrant and 44 per cent of the tumors were on that side;

that (c) only 25 per cent of pain sites were in the left lower quadrant, while 33

per cent of the tumors were on that side; that (d) 18 per cent of pain area was
bilateral and here the pathology was bilateral in 21 i)er cent of cases.

Thus, 01 per cent of the right side and 70 per cent of left side tumors cause homo-

lateral pain, while SO per cent of bilateral tumors are accompanied by bilateral

pelvic pain.

The greatest coincidence of pain sites and pathology is noted among bilateral

ovarian tumors.

X. SEDIilENTATION TEST

This test was performed 298 times for the 1101 patients or 27 per cent of all

cases. The recent clinical use of the test accounts for the small number of instances

presented. There were 71 patients nith rapid sinking time indicating infection; 60

per cent or ISO showed a rate between thirty and sbety minutes, and the remainder

16 per cent or 47 patients showed a response over 60 minutes and as prolonged

as 340 minutes.

The signilicance of sedimentation rate is of importance in inflammatory adnexal

conditions, in degenerations of benign and malignant tumors, and in infections super-

imposed upon twisted or infarcted ovarian tumors.

Sixty per cent of simple cyst i^atients showed a sedimentation rate between

thirty and sixty minutes and 14 per cent less than thirty minutes; twenty-five

per cent of them were over one hour. Sixty per cent of the cases in which papillary

serous cyst adenocarcinoma was found had sedimentation rates under thirty minutes;

41 per cent were between thirty and sixty minutes. Fourteen per cent of patients

until dermoid cysts had rapid sedimentation rates; 66 per cent were over thirty

minutes and 12 per cent were over sixty minutes.

Sixty per cent of tuboovarian cyst patients had a sedimentation rate between

thirty and sixty minutes; 40 per cent were under thirty minutes. However, only 3

per cent of this small group of tumor cases, namely, 10 patients, were tested.

CONCLUSIONS

1. A single complete analysis of clinical and pathologic data from a

large number of ovarian tumor operations is warranted, since no such

report appears in tlie literature. The facts, of interest to the surgeon

and clinician, justify publication.

2. Frequency: The simple and dei-moid cysts are first and second in

order of incidence. Papillary serous cancer occupies a position of

hitherto unreported high frequency, namely third; it constitutes SO

per cent of all ovarian cancers, and is 4 times more frequent than its

benign form. It is 14 times more frequent than the pseudomucinous
‘ cancer of the ovary.

3. Malignancy Incidence: 17.3 per cent of all ovarian tumors are

malignant; 95 per cent of these are cancer and 5 per cent sarcoma.

4. Age Incidence: 58 per cent of all ovarian tumors are in patients

between twenty and forty years; 30 per cent are over forty years and

12 per cent under twenty years.

Sixty-seven per cent of cancel’ and 70 per cent of sarcoma were in

women over forty years; 22 per cent of cancer was in patients between

-twenty and’ thirty years. Sixty per cent of benign serous tumors are in

patients over forty years.
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The fourth decade contains 31 per cent of ovarian tumors, the third

decade 27 per cent and the fifth decade, 19 per cent. Simple cysts

predominate in all three decades.

5. Marital Status and Parity: 75 per cent of tumors of the ovary are

found in married patients; 81 per cent are benign and 19 per cent

malignant
; 43 per cent of married women with ovarian growths were

parous
; 30 per cent of malignant tumors were in parous women.

6. Menses: Normal menses occur in 54.3 per cent of patients with

ovarian tumors; hyperfunctional bleeding in 26.5 per cent and hypo-

functional bleeding in 17.9 per cent.

In view of the present loiowledge with regard to the ovarian effect

on menstruation, the high incidence of normal menses is notable.

Eleven per cent metrorrhagia, 12.3 per cent menorrhagia, and 3.3 per

cent menometrorrhagia; and 12.3 per cent menopause, 3 per cent sec-

ondary amenorrhea, and 2 per cent oligomenorrhea, are the figures ob-

tained.

In 58 per cent of menopause patients malignancies were found. Thus

a climacteric patient with an ovarian tumor has a 58 per cent possi-

bility for cancer. Eighty per cent of all malignancy occurs in meno-

pause women.

7. Dysmenorrhea: The incidence of this symptom was only 15 per

cent.

8. Metastases are noted at operation in 76 per cent of ovarian cancer

patients; 80 per cent of these are due to iiapillaiy serous cystadeno-

carcinoma. The insidious character of an ovarian malignancy is in-

dicated by this figure, as well as the difficulty in an eai’ly diagnosis.

TAventy-six per cent of metastases are found in the gastrointestinal

and peritoneal systems. The gynecologic tract and omentum contain

16 per cent and 11 per cent, respectively. Lymphatics, genitourinary

and respiratory systems, and various organs are found to have the re-

mainder of foci.

Ascites incidence is 54 per cent in malignancy; 95 per cent of this

finding is caused by papillary serous cystadenocarcinoma; 71 per cent

have clear fluid, 22 per cent bloody, and 7 per cent purulent fluid.

9. Symptoms: Pain constitutes 44 per cent of all symptoms; 75 per

cent of ovarian tumor patients have this complaint. It is not usually

severe even in the late stages of carcinoma of the ovary, and is 25 per

cent more frequent among the benign tumor eases.

Gastrointestinal symptoms, principally nausea and vomiting, consti-

tute only 19 per cent of complaints; 80 per cent of these occur among

the benign tumor patients; 88 per cent of intestinal obstruction is pro-

duced by cancer.

Sixteen per cent of all symptoms and signs, totaling 1814, are repre-

sented by abdominal manifestations; 72 per cent are in benign tumors.

Twenty-one per cent of patients had an abdominal mass, 35 per cent of

which was attributed to cancer.
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Eespiratory symptoms are due only to the cancer metastases, and
bladder complaints are caused by benign tumors in 68 per cent of in-

stances.

Eighty per cent of all signs and symptoms are due to benign tumors.

10. Site of Pain and Tumors: Seventy per cent of pain was in either

the right, left, or bilateral loiver quadrants; 18 per cent was bilateral,

the remainder was divided equally among the right and left lower quad-

rants. Twenty-one per cent of tumors are bilateral, 44 per cent right

and 35 per cent left
; 55 per cent of malignant tumors are bilateral.

Thus, 61 per cent of right side and 70 per cent of left side tumors

cause homolateral pain, while 80 per cent of bilateral tumors cause

bilateral pain.

11. Sedimentation Time: The significance of this test is stressed in

inflammatory, degenerative, and infective processes.
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MENSTRUAL BLEEDING AFTER CORPUS LUTEUM EXCISION,

FOLLOWED BY ESTRIN OR PROGESTIN THERAPY'*

Report op 13 Cases

Hans Wiesbader, M.D., E. T. Engle, Ph.D., and P. E. Smith, Ph.D.,

New York, N. Y.

(From the Sloane Hospital for Women and Department of Anatomy, College of
Physicians and Surgeons, Columbia University)

The relative roles of estrin and progestin in experimental men-

strual bleeding monkeys were reported previously (Smith and Engle,

1932, Engle, Smith, and Shelesnyak 1935). These observations were

confirmed and additional data added by Corner (1935) and Hisaw

(1935).

During this period Xaufmanu (1932, 1934) and others demonstrated

that not only the proliferative phase of the endometrium could be

produced in ovariectomized women by estrin, but also the secretory

phase by estrin followed by progestin.

In the experiments on monkeys, it was shown that the uterine bleed-

ing which follows cessation of estrin treatment could be inhibited by

•Aided by a grant from the National Research Council Committee for Research
In Problems of Sex.
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progestin administration, the bleeding being held in abeyance for the

duration of the progestin treatment. "When progestin treatment was

stopped menstruation began in five or six days. After a secretory or

progravid endometrium was developed by the use of progestin, the

institution of estrin injections did not postpone or prevent the expected

Fiff. 1.—Graphic representations of uterine bleeding after corpus luteum ablation,
followed by estrin or progestin treatment

bleeding following progestin withdrawal. Estrin thus has no power

to check an experimental menstrual period in the monkey in the pres-

ence of a progravid endometrium.

The present report extends these observations to women, and sup-

plies additional evidence as to the role of the human corpus luteum in
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the menstrual cycle. The patients were carefully selected from hos-

pital admissions. An attempt was made to take patients who reported

fairly regular cycles. Although it is recognized that the “regular

tweuty-eight-day'^ cycle is more of a tradition than a reality, in the

absence of more exact data the eases are so reported in the table sum-

maries. The women were between the ages of twenty-five and thirty-

eight years. Pelvic operations were necessary and the date of the

operation was fixed at a desired time after the expected ovulation.

Of these selected eases, those are i*eported which were found to have

a fresh corpus luteum of ovulation. During the course of the opera-

tion this corpus luteum was removed.

Following this ablation of the corpus luteum, two types of treat-

ment Avere given. In the fii’st series, the patients were treated with

estrin (progynon benzoate), receiving with one exception lO,OOQ I’at

units (50,000 international units) daily. Characteristic menstrual

fiow began after a lapse of tAvo to five days after excision of the corpus

luteum, thus taking place before the time of the next expected period.

In one ease a dosage of 20,000 i*at units (100,000 international units)

Avas given daily. Bleeding began on the sixth day folloAving excision

of the corpus luteum. Thus, in these cases, as in the experiments on

monkeys, estrin did not inhibit bleeding from a secretory endometrium.

In the second series, progestinf instead of estrin injections Avere

begun at time that the corpus luteum Avas excised.

In the first three of these cases, an inadequate dosage of progestin

AAms given (0.5 Rb. U, daily) and bleeding occuxTed on the second,

third, and fourth days, respectively, after the removal of the corpus

luteum. In tAvo subsequent cases, a much larger dosage of progestin

Avas given (Table I), and bleeding Avas held in abeyance beyond the

next expected pei’iod. After ten days of replacement thei’apy, eleven

days after the I’emoval of the corpus luteum, endometrial biopsies

Avere taken. A secretory endometi'ium Avas found. Typical bleeding

occurred tAvo and four days after cessation of progestin therapy. In

one of these cases, No. 13, the patient gave a history of dysmenoi'rhea.

At about the expected time of bleeding, she reported severe cramps
and the subjective feelings of imminent menstruation. Treatment Avas

continued for three days further but no spotting occurred. Bleeding

began four days after the last day of tlie injections, seven days after

the subjective symptoms of expectance. This AAms a longer cycle than

this patient had reported before the operation.

SUMMARY

The clinical cases herein reported confirm for the human being the

observations made on the monkeys in regard to the role of estrin and

•AVe are Indebted to Dr. Erwin Schenk of Schcrlnjj-Kahlbaum and Co., for furnish-
ing part of the progynon B for these studies.

TProgestln (Organon), 1 c.c.zzl International Unit.
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progestin in menstruation. Estrin, even in massive doses, does not pre-

vent menstrual bleeding in the presence of a progravid endometrium if

the corpus luteum is ablated. Bleeding may be inhibited after removal
of a corpus luteum, for the duration of the treatment by an adequate

amount of progestin. Bleeding in these eases occurs shortly after cessa-

tion of the progestin treatment, which in our cases was some days after

the next expected period.

The authors wish to express their appreciation of the cooperation and interest of
Dr. B. P. Watson, Director, Sloane Hospital for Women, who has made these obser-
vations possible.
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TWISTED HEMATOSALPINX COMPLICATING PKEGNANCY

J. E. Savage, M.D., Baltbiore, Md.

(From the Departments of Ohstetrics and Pathology, University of Maryland, School

of Medicine)

jV yi EDICAL literature is replete with references to torsion of normal and pathologic

fallopian tubes, both before and after puberty, but relatively few cases of tor-

sion of these tubes occurring during pregnancy have been recorded. This paper is

concerned Avith a review of the cases of torsion of hematosalpinx complicating preg-

nancy, and with a report of one such case recently seen in our own clinic. All cases

of hematosalpinx caused by ectopic pregnancy have been excluded. Since our case

contributes nothing additional to tlie various controversies concerning such questions

as torsion of normal versus torsion of abnormal tubes; the formation of hydrosalpinx

before hematosalpinx; and the mechanisms of torsion, it is felt tliat it would be of

no value to recount the discussion in the literature on these points.

After a careful search only 13 cases of twisted hematosalpinx complicating preg-

nancy could be found. These are summarized in Table I. In addition to these,

several other cases are mentioned even though our original criteria would exclude

them from this group.

Peraireii reported a case of torsion of hydrosalpinx without hematosalpinx. In

the cases of Schoenliolzic and Eouth,i5 the tube was not twisted and collections of

blood in the involved tubes were found. Hubrichr reports an interesting ease of

intrauterine pregnancy complicated by a twisted hematosalpinx due to an old tubal

abortion. Sheldon^r reports a case of complete torsion of the right tube and ovary

complicating a three months’ pregnancy, but does not directly state that hemato-

salpinx was present. This particular patient aborted on her third postoperative day.

CASE REPORT

Mrs. H. M., a white nineteen-year-old primigravida, entered the University Hospi-

tal Ifov. 24, 1935, complaining of pain in the right lower abdominal quadrant asso-

ciated with nausea and vomiting. It was noted upon admission that the patient was

about thirty-eight weeks pregnant.

The family history was negative. In the past year’s history, the patient described

vague irregular pains in the lower right quadrant of the abdomen, and these episodes
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had been, thought by her physician to be mild attacks of appendicitis. The menses

began at thirteen years of age and had always been regular and normal in every re-

spect. There was no liistory of vaginal discharge or other symptoms of gynecologic

importance. The last menstrual period had occurred on Feb. 25, 1935, and the

estimated date of confinement was Dee. 4, 1935.

The pregnancy had been entirely uneventful until one week previous to admission

when the patient experienced a sudden, moderately severe pain in the right side of

the lower abdomen accompanied by nausea and vomiting. The patient was confined

to her bed most of this week with remissions and exacerbations of these symptoms.

On Nov. 23, 1935, there was a sudden intense pain in the right lower quadrant of

the abdomen with marked increase in the nausea and vomiting. A white blood cell

count at this time showed 11,000 cells per c.mm. of blood, and expectant treatment

was followed. Since there was no improvement by the following day, hospitalization

was advised and accepted.

Upon admission the patient was seen to be about tliirty-eight weeks pregnant with

the uterine fundus 30 cm. above the symphysis pubis. Her expression reflected pain

and anxiety, and she was slightly more comfortable with the right thigh flexed upon

the abdomen. Her face was flushed; respirations were 28 per minute; the pulse was

100 per minute; and the temperature 99° P. General physical examination was nega-

tive except for the abdominal findings as follows: the uterus was normal for a preg-

nant uterus, in size, shape, and consistency and was not tender; the fetus was found

to be presenting L.O.T., the fetal heart was normal; and there were marked tender-

ness, rigidity, and muscle spasm most marked at a point in the right midaxillary line

wliere this line would be bisected by a line drawn transversely about 3 cm. above

the umbUicus.

Laboratory findings on admission were: a normal blood picture except for an in-

crease in white blood cells to 17,000 per c.mm., and a 90 per cent concentration of

polymorphonuclear cells; sedimentation rate was moderately increased; and two

catheterized specimens of urine were entirely negative. A tentative diagnosis of acute

appendicitis complicating pregnancy was made, although the possibility of torsion of

an ovarian cyst on its pedicle was considered, and immediate operation was advised

and accepted.

Upon opening the abdomen through a high right McBurney incision, a small amount
of cloudy serous fluid was expressed, and a reddish purple, firm, and somewhat fri-

able mass the size of an orange was encountered. This mass was seen to be the

dilated distal portion of the right tube twisted clockwise once with the point of tor-

sion about 2 cm. from the uterine end, and it was removed in the usual manner.

The right ovary was normal in every respect and was not removed. The appendix

was mesocecal, not inflamed or enlarged, but slightly adherent to the wall of the

uterus, and because of this close proximity to the uterus, it was not removed. The
abdomen was closed without drainage. The postoperative course was entirely un-

eventful, and the incision healed by first intention.

Uterine contractions began Dec. 3, 1935, nine days after operation, and after a

labor of twenty-four hours which was complicated by cervical dystocia and maternal

and fetal distress, the patient was delivered by internal podalic version and breech

extraction following episiotomy and Diihrssen’s incisions in the cervix. The child

was a normal, full-term, living female weighing C pounds 9 ounces (3,150 gm.). The

puerperium was entirely normal, and the patient and her baby were discharged from

the hospital in good condition on Dec. 15, 1935.

Pathologic examination of the right tube was made by Dr. C. G. Warner of the

Department of Patliologj' who reported the following: The gross specimen was the

distal 8 cm. of the right tube including a cystic mass 7 by 6 by 6 cm. It was a

deep reddish purple color with prominent .small ve.ssols under the serosa. The perito-

neal .surface was smooth and glistening with no apparent inflammatory reaction.
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There was a small cyst 1.0 cm. in diameter, close to the iimbriated extremity. On

longitudinal section, the dilated tube contained a serous bloody fluid with some clots.

The lining was somewhat trabeculated and was roughened by deposits of blood and

pigment. The wall was 1.0 mm. thick about most of the periphery. The vessels on

section were thrombotic. Microscopic examination showed hemorrhage into the wall

of the tube and in the folds of the mucosa. Careful search revealed no evidence of

tubal pregnancy.

Note.—

M

rs. H. M. wa^ readmitted to the University
iqfs’ The

patient had been well since her discharge from the hospital ’ „^gnt Nov
last menstrual period was Feb. 13. 1936. and the estimated date of confln^^

26. 1936. Her prenatal course was uneventful and was under the p

hours. The immediate puerperium was entiiely uneventrui.

SUMMARY

1. Thirteen cases of twisted hematosalpinx complicating pregnancy are summarized

from the literature: and a new case is added.
^ •

2. The condition occurs in young women; the youngest and oldest in this series

were sixteen and thirty-six years, respectively.

3. Nine cases occurred before the seventh month of pregnancy.
_

4. The commonest symptoms were lower abdominal pain on the side involved, and

nausea either alone or accompanied by vomiting.
4. „

5. The preoperative diagnosis was erroneous in each case. The commonest pr -

operative diagnoses were acute appendicitis and twisted ovarian cyst, in the order

'"''T In 12 out of the 14 total cases the right tube was involved, or in 85.7 per cent.

7. The size of the tumors in this series varied from that of a hen s egg 0

of a mass filling the transverse width of the lower abdomen.
1,1,

8. In 11 cases the pregnancy was not influenced and went to teim. In Pina -

case the patient was operated upon sLx hours after delivery; cesarean section w

performed at the same time in the case reported by Stevens,to and Taubenliaus e-

Lted to the therapeutic abortion in his case, thirteen days after removal of the

tube, because of the exhaustion of the patient.

I am deeply indebted to Dr.
Fvj^'^^*jn®^’pCTmiss1on to^ report^ GiTs'ca^se ; to Dr.

tory is reported to the hospital, foi his kmd p m^^
^ ^ Douglass and N. X

O. R. Edwards who Performed the salpmgec y , o
j Schmulovitz and

Eastman for their review of .the
’ translation of some of the references.

J. M. Cociomano for their assistance in the translation o
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COlifPAEATIVE STUDY OF PELVIC TEMPEEATUEES UNDEE
VAEIOUS THEEAPEUTIC PEOCEDUEES'^

Harold C. Ingrah^ui, M.D., New York, N. Y.

(From the Ohstetrie Service of the Lmcoln Hospital)

Foe the past several years miieh has been written about the use of

heat as a therapeutic measure in pelvic infections. On our service

at Lincoln Hospital we have employed the three types most commonly

used, diathermy, Elliot treatment, and for the past year, the short

wave radiotherm. This latter macliine has a nine-meter wave length with

an output of 200 watts. We became interested in knowing just what heat

penetration was obtained with the three different methods.

Fig-. 1.—Intrauterine teinperatui-e.s obtained under various therapeutic procedures.

The following procedure was carried out: The patients used were

those who prior to the trial liad dilatations and curettages done for

incomplete abortions. A silk bougie ivas passed througli the cervix to the

fundus of the uterus. Tu the diathermy and radiotherm treatments a

vaginal applicator was then applied and the other electrode was placed

on the abdomen just above tlie symphysis. In the Elliot treatment, after

introducing the silk bougie into tlie uterus, the vaginal applicator was

inserted. These treatments were all given for an hour. Temperature

readings were taken at different intervals by means of introducing a

thermocouple through the inserted silk bougie. No patient was given

more than one treatment daily, although several of the patients were

used for all throe methods of treatment.

•Pre.^iented before the Xfw York Obstetrical Society. .May 12. 19.'!G.
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In our eighteen cases studied, several interesting- facts were found.

First, that tlie size and obesity of the patient apparently has no bear-

ing- upon the uitrauterine temperature obtained.

Second, that the highest cervical temperature which the patient will

tolerate comfortably is 110° F.

Third, that this cervical temperature was obtained with the radiotherm

in approximately live minutes; with the diatherm in about ten minutes,

and witli the Elliot treatment, which never reached above 109° cervical

temperature, in about one-half hour.

Fig. 1 shows the intrauterine temperatures obtained. It was interest-

ing to note tluit all of these temperatures reached the normal level in

about five minutes after the treatment was discontinued.

DISCUSSION

DE. PAUL L. tVEEMEE.—Dr. Ingraham neglected to remark tliat we reached

temperatures of 107° P. at the fundus of the uterus by means of the radiothermy

device. This evidently meant that heat was being effectively transmitted to the

fundus and probably to the tubes. The temperature attained was thus close to the

thermal death point of the gonococcus.

The machine we used was a niue-meter affair with compensator, computed to

have a 200 watt output and 400 to 500 input. The thermocouple was of Con-

stantine and copper and sheathed in a No. 8 English catheter. The voltage gen-

erated was measured by a sensitive millivoltmeter capable of accurate readings at

1/100 of a millivolt.

DE. PEANOIS W. SOVAK.—-With the use of the Elliot machine I had the

opportunity to take some temperature readings during a laparotomy and at that

time found the temperature of the culdesac G° higher than normal and the tempera-

ture about the liver 1° higher than normal. The different temperatures in the

peritoneal cavity were ascertained after the Elliot bag was in tlie vagina forty

minutes.

DE. HENEY D. PUENISS.—The reason Dr. Sovak got his 6° rise was because he

probably liad the culdesac and the uterus isolated from the rest of the peritoneal

contents, thus preventing dissipation of heat. Is that correct?

DE. SOVAK.—^We simply made a small incision and inserted the thermometer

before making the incision to get into the peritoneal cavity.

DE. PUENISS.—Herrick of Los Angeles did some experimental work along this

line. He claims that with the Elliot apparatus and the bag in the vagina one

never gets a temperature of over 102° in the uterus or the urethra. With very low

frequency and ordinary diathermy you get the greatest degi’ee of heat at the

region of the greatest electrical resistance. If you place one electrode on the skin

of the abdomen and one over the back the current does not necessarily go straight

through from the one to ttie other ;
it may go around. To get the heat effect, one

of the electrodes must be in one of the orifices, sucli as the urethra, the cervix,

or the vagina.

DE. INGEAHAM (closing).—I think the temperature that Dr. Sovak obtained in

the culdesac is easily accounted for, as the culdesac is practically in apposition to

the vaginal applicator of the Elliot machine. Tlius it is practically the cervical

temperature which we give as 109°.



TUBOOVAEIAN PREGNANCY

William T. Kennedy, M.A., M.B.(Tor), L.M.C.C., P.A.C.S.,

New York, N. Y.

(From the Clinic of the Woman’s Hospital)

This case is the only tuboovarian pregnancy thus far observed at the Woman’s

Hospital.

Halban-Seitz Handbucli,! discussing tuboovarian pregnancy, prefers to call it

“ovary-tube” pregnancy and states that such is only possible if both the tube and

ovary take part in the formation at the site of the implantation. He believes there

must have been a preexisting fusion of the tube and ovary before impregnation.

Furthermore, the fimbriated end of the tube may spread out over the ovary and

become sealed to it, or the fimbriated end of the tube may close off entirely and the

ovary become fused to the tube at an accessory lumen. No matter which methoil

of sealing the tube to the ovary takes place, the follicle can ripen immediately below

the lumen (in one case the fimbria and in the other the accessory) and the ovum in

either case has access to the crate of the follicle. After fertilization occurs, im-

plantation may occur either on the tubal portion of the “ovary-tube” lumen or

canal, or on the ovarian portion, and the distinction can be made as either primary

tubal or primary ovarian “ovary-tube” pregnancy, Schumann,2 in an excellent

treatise on extrauterine pregnancy, states that one deals with a tuboovarian pregnancy

when the fetal sac is composed partly of tubal and partly of ovarian tissue. The

fimbriated end of the tube has previously to be adherent to the ovary.

The patient, white, American, twenty-three years of age, began to menstruate at

eleven years of age, every twenty-eight days for four days. No pain or clots. Last

period Oct. 23, 1933. Married three years. One full-term pregnancy one year ago,

normal delivery and puerperium. Pneumonia at sixteen years. Entered the Out-

Patient Department on Jan. 18, 1934, where a diagnosis of probable ectopic preg-

nancy was made and she was immediately admitted. Her cliief complaint was that

twenty days after she began to menstruate she had vaginal spotting for sixty-seven

days. She complained of occasional mild cramplike pains in the left lower quadrant.

A month before she had a fainting spell. Examination revealed a normal well-

developed woman. The pelvic floor was slightly lacerated but had good function. The

cervix was one and a half times normal size. The uterus, anterior and to the right,

was t^vico normal size, with a possible myoma. A diagnosis of intrauterine pregnancy

was made, since practically no tenderness was elicited on examination. An ectopic

was scarcely suspected. Urine negative. Blood, E.B.C. 3,900,000; Hg 85; W.B.C. 11,200;

polymorphonuclears 72; lymphocytes 28. Wassermann negative. Sedimentation

time: first hour 22 mm. (82 min.). An A.schheim-Zondek test was positive. A con-

sultant stated: “pregnancy (ectopic?), mass behind the uterus and to the left side.

Diagnosis, tlrreatcned abortion? Watch and wait. Examine frequently.” On the

eighth day after admission, not because of any pain or any fainting, but because the

staining still persisted and the mass on the left side .seemed to be increasing, the

patient was operated upon.

Operation .—Cervix .soft and firmly closed. Uterus had a measured depth of 11 cm.,

was pushed over to the right and cont.ained a large amount of decidual tissue. There

was a boggj’’ cystic mas.s about 10 cm. in diameter in the left adnexal area, part of

which was ovary and part tube. This was apparently an ectopic which had ruptured

through the fimbriated portion of the tube, not unlikely into one of the ovarian cysts,
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but it could not be definitely made out where the ectopic insertion was. There were

about 300 c.c. of clotted blood in the culdesac, and from 150 to 200 c.c. of fluid blood

free in the abdominal cavity. There were no adhesions except that the whole mass

was adherent to the posterior wall of the uterus and to the culdesac by light ad-

hesions, probably organizing blood clot.

Frozen section revealed decidua but no malignancy, and no evidence of chorionic

elements. The abdomen was tlien opened by a low transverse incision and left

Fipr. 3.

—

P., Placenta. O., Ovary. S., Placental attachment. O.F.T., Ostium
fallopian tube. M.P.T., Muscle fallopian tube. O.H., Ovarian stroma. C.F., Corpu.s
librosum. P.P., Primordial folliele.

salpingo-ooplioreetomy done. Anesthesia; Nitrous o.xide, o.xygen and ether. Pre-

operative blood pressure 100/-10. Postoperative blood pressure 90/55. Time of

operation: one hour 2 minute.s. On the same day the patient wa.s given a trans-

fusion of 450 c.c. of blood by the Scannell method. She liad a norjnal convalescence,

her incision having healed fay primary union, and she left the hospital on the

eighteenth day in good condition.
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Pathologic Findings.—The curettings were composed of well-developed decidua

without any evidence of degeneration. Chorionic elements were not detected. The

abdominal specimen (Pigs. 1 and 2) (macroscopic) consisted of a pregnancy sac

9 by 6 cm. in diameter, to which was attached an isthmic portion of the tube 5 cm.

long, extending from the upper margin of the cystically distended ampulla to the ab-

dominal parieties. The tube wall was missing at about half of the surface and the

edges of the preserved tube wall revealed previous rupture. Old blood was accumu-

lated between the contents of the cystic portion and the tube wall. Presh blood was

cliaging to the outer surface. The fetal sac was intact, except for some fragmented

chorion which hung loosely from the opening. The amniotic fluid was clear. The

embryo, a normal male, measured 12.5 cm. The umbilical cord v;as tortuous, formed

two large vai-icosities 1 cm. from the embryo. The ovary could be separated from

the tube wall only in its upper margin, while its lower part was fully incorporated in

the tube wall. Its approximate size foUomng outlines was 5.5 by 4.0 cm.

Incision through the sac: A cut exposing the wall of the fetal sac revealed it

furnished both by the tube and by the ovary, the one transgressing into the other

without obvious limit. Tims, only the proximal third of the tube was preserved

while the distal portion was completely used up in the formation of the fetal sac.

Microscopic (Pig. 3) : A section through the deep notch in the wall of the fetal sac

revealed it composed on one side by atrophic or stroma including compressed atrophic

graafian follicles and corpora fibrosa, and on the other side by stretched atrophic

tube wall with small remains of the mucosa. The fetal sac was incompletely inter-

cepted by the described fold formed by ovarian tissue and tube wall at the side of

their junction, simulating two fetal cavities. In both partitions, the fetal layers

were well preserved except for both areas where hemorrhage had occurred between

the area of nidation and the chorionic structures. The chorionic tissue showed ex-

tensive fibrosis of the stroma of villi. Sections of other parts of the cystic cavity

revealed similar pictures. Diagnosis: Tuboovarian pregnancy, twelve weeks of age,

unruptured. Intrauterine decidua.
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Ordinarily a delay in menstruation of two or three weeks in women who are

habitually regular is considered as due to an early abortion. However, in the

presence of our new knowledge concerning hormones such a diagnosis should be made
with caution. The authors report a series of cases where menstruation was delayed

and they believe the delays were due to a disturbance in the rhythmic and successive

action of follicular and luteal hormones on the uterine mucosa. Such disharmony
may produce a decidual reaction in the absence of a fertilized ovum. In the authors ’

cases they could not prove their contentions but as probable evidence they cite the

fact that the biologie reactions of the urine were negative and the delay in menstrua-

tion was seen in some women whose husbands have azoospermia. In cases of pseudo-

pregnancy and sterility it is important to rule out ectopic pregnancies. This can
readily be done by means of urine tests. Ordinarily it is believed that a hypersecre-
tion of progestin delays menstruation, but the authors believe that follicular cysts

may produce the same results by bringing about a temporary polyhormonal amenor-
rhea.

J. P. Greenhill.



FATAL AIR EMBOLISM ON THE EIGHTH DAY OF THE
PUERPERIUM

J. K. Quigley, M.D., P.A.C.S., and Istvan A. Gaspar, M.D.,

Rochester, N. Y.

(From the Obstetrical Department of the Rochester General Hospital)

T^ATAL embolism resulting from the entrance of air into the veins of the uterus

* has been described many times as a result of attempts at criminal abortion, less

frequently as a complication of labor at full term and in these eases usually immedi-

ately postpartum. In many, some condition was present necessitating interference

such as placenta previa or postpartum hemondiage.

GouglU reported air embolism in a woman of twenty-live in her second labor.

Forceps delivery had been done for prolapsed cord when the anesthetist reported that

the patient had collapsed. The pulse, unobtainable at the wrist, was 170 obtained

from the abdominal aorta, dyspnea was marked, the patient in extreme pallor, cy-

anosis developing just before death. The patient regained consciousness for a time,

then coma supervened. Eestlessness was extreme, requiring restraint, death occurred

seven hours after delivery.

Autopsy showed the right ventricle markedly dilated, witli flabby walls which ap-

peared transparent. Opened under water tlie right ventricle was found to contain

much free air and a little frothy blood. The pulmonary arteries also contained

frothy blood; there were no thrombi.

One other case was found in the literature of a fatal air embolism as late as the

eighth day postpartum after a normal labor and puerperium. Tliis case was re-

ported by May in the British Medical Journal, June 6, 1857.

Symptoms described in the collected cases were: A sense of oppression about the

chest, a feeling of sinking or exhaustion, extreme restlessness, dyspnea and faintness,

convulsive movements were noted in two. Pallor was noted in many cases and in a

few cyanosis was a terminal symptom. Death was immediate in 17 cases, after

“several hours’’ in two cases, after five hours in one case, less than one hour in one

case, “after a short time,” one ca.se.

Three died in physicians’ offices after attempts to produce abortions.

It is evident from the literature that the occurrence of death from air embolism

as a complication of an otlierwise noianal pregnancy, labor, and puerperium and oc-

curring as late as the eighth day postpartum is very rare and merits an additional

case report.

L. M. H., hospital number 89052. This twenty-six-year-old housewife, a gravida

iv, was first seen in the Rocliester General Hospital prenatal clinic. Sept. 1, 1905. Her

last menstrual period was ilay 11, 19.05, and was normal in character. Up until

the time she was seen her pregnancy was uneventful. Her family history was es-

sentially negative. Her father died of typhoid fever. Her mother and one sister

were living and well. The patient had typhoid fever at three years of age, measle.s

and whooping cough in childhood. She had frecjucnt attack.s of tonsillitis ns a child.

Tonsillectomy at six years of age. No illne.ss since that time. Her periods were

regular, with some pain the first two days. ^loderate flow.

She has had 3 previous pregnancies. 2 of which were uneventful and terminated in

spontaneous deliveries of normal living children. Had normal puorperiums after

both deliveries, the last one in .January, 19,'>.3. The third pregnancy terminated at

home in a spont.-ineous abortion at three months.

105-1
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On October 22, 1935, she was admitted to the obstetric service because of pre-

mature rupture of membranes (sixth month of pregnancy). She compiaiued of

some low backache which she had had for about five weeks. She presented no toxic

symptoms. Blood pressure was 110/68. No edema.

The fetus was active. Vaginal examination the day after admission showed that

the head was not engaged and that the cervix was closed and not effaced.

She had no vaginal drainage after admission to the hospital. She had an at-

tempted medical induction of labor -with castor oil and quinine wliich was not suc-

cessful and she was discharged three days after admission to be followed in the

prenatal clinic. She continued to have some watery vaginal discharge at intervals

and some backache but no other complaiuts. On Jan. 1, 1936, she was again admitted

to the obstetric service because of the onset of pains which were mild and recurred

every fifteen minutes. She had no vaginal drainage or discharge at this time.

Examination at this time revealed notlung of note. Her blood pressure was

110/86. Urine was negative. Eectal examination showed that the head was not

engaged but that the cervix was patulous but not effaced. Pains ceased soon after

admission and she was again given castor oil and quinine but did not go into active

labor and was discharged on the tliird day to the prenatal clinic.

She was seen each week and on Jan. 23 she had again lost considerable fluid and

had been having some bloody show for three days. She was again admitted and

labor was induced. She went into labor and delivered spontaneously, after an eight-

hour labor, of a 6 pound, 12 ounce normal female cliild (vertex R.O.A.). Very little

postpartum bleeding.

Hollowing delivery she ran a perfectly normal postpartum course. Her tempera-

ture was never above 98.6° F. Lochia was normal and at no time abnormally profuse.

Her breasts began secreting on the fourth day. On the seventh postpartum day she

was in knee-chest position thirty minutes in the morning and afternoon. On the

morning of her eighth postpartum day she was again put in knee-chest position.

She had been up in the position five minutes when, without any outcry or warning,

she fell out of bed. "Wlien the nurse, who was in the ward at the time, reached her

she was pulseless, gasping for breath, and had an ashen, cyanotic color. She was

seen by a house officer about five minutes later but by this time her respirations had

ceased and heart sounds could not be obtained. A clinical diagnosis of massive pul-

monary embolism was made. Autopsy was obtained and done four hours after death.

Beport of Autopsy Findings.—The body was that of a well-developed, well-

nourished white female, twenty-six years of age. Breasts well developed and con-

tained milk. Abdomen was that of a postpartum patient. Uterus could be felt just

below the symphysis pubis. No edema or scars of lower extremities.

Chest: There was a small amount of clear pericardial fluid. The heart was in

normal position. The right ventricle was much distended, it was ballooned up and

on palpation felt like being full of air. The pulmonary artery was distended and

seemed to contain air. When the pericardial sac was filled with water in situ and the

right ventricle opened, a large amount of air escaped and also a small amount of

frothy red foam. The right auricle, ventricle, and pulmonary artery contained no

postmortem blood clots, no blood clot emboli, only very little frothy blood. The left

ventricle and aorta contained no air. Myocardium, endocardium, and valves were nor-

mal. Coronary arteries were patent. The aorta was normal. Lungs showed some

acute emphysema, otherwise normal. Abdomen: Liver, gallbladder, spleen, kid-

neys, adrenals, and pancreas were of normal size and position, and they showed

notliing abnormal. Stomach and intestines were also normal. The right ovarian

plexus was much distended and filled with a great many air bubbles. The left

ovarian plexus, however, did not seem to contain air. Uterus measured 12 by 16 by
8 cm. and was about the size of a newborn's head, definitely subinvoluted. Section

revealed hypertrophied, but otherwise normal muscle tissue without the slightest evi-
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dence of crepitation. The uterine cavity appeared to be moderately distended and

contained about 60 to 80 c.c. of dark red liquid blood. Attached to the posterior wall

and adherent to it was another brownish red blood clot, 10 by 5 by 2 cm. in size, ap-

parently with beginning organization. This old blood clot was covered by several

fresh dark red blood clots which were very easily removable. At the lower pole of

tlio old clot was another fresh clot which was lying free in the cavity (Fig. 1).

The lower pole of the old blood clot was separated from the uterine wall. Upon rais-

ing this part of the old clot, three freely gaping, patulous sinu.ses, about 3 or 4 mm. in

diameter, could be .seen. There were clots in the other sinuses in that region. The

rest of the uterine .surface was .smooth and showed no signs of infection.
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Ovaries, tubes, bladder, and rectum showed no remarkable pathology. Histology:

Several blocks were cut at different levels from the uterus in the region of the ad-

herent blood clot. In these sections retained decidua tissue with some chorionic villi

was found surrounded by blood clots and hemorrhages (Eig. 2). In the uterine

wall just beneath tlxis area there were much distended uterine veins filled with

thrombi and some of these showed early organization. Blocks were also examined

from other parts of the uterus. In these regions there was no evidence of endo-

metritis, there was no necrosis of the muscle and there were no gas bubbles in the

wall.

Anatomic Findings.— (1) Moderately subinvoluted uterus eight days postpartum.

(2) Eetained small pieces of placental tissue with surrounding hemorrhages and

blood clots. (3) Sudden death due to air embolism at the time of changing knee-

chest position. Air was sucked in probably through the opened large uterine veins.

(4) Dilatation of heart, right ventricle, due to the presence of much air. (5) Marked
distention of right ovarian plexus due to abundant air bubbles.

Cause of Death.— (1) Fatal air embolism by way of opened uterine sinuses. (2)

Eetained small pieces of decidua tissue with hemorrhage.

In this case it is easy to reconstruct the mechanism of this accident. There evi-

dently had been some bleeding from the placental site due to the retained small

particles of decidua tissue. Blood clots were formed not only around the retained

small pieces of decidua tissue but also in numerous uterine veins just beneath this

area. As the patient went into the knee-chest posture, the lower pole of this blood

clot became separated from the uterine wall and several large veins became opened.

At first hemorrhage occurred which was suddenly followed by the suction of air into

these gaping veins in sufficient quantity to block the pulmonary artery and the right

side of the heart.

The case is that of a real air embolism, in which the origin of the embolism from
gas bubbles, produced by bacterial agents, was sufficiently ruled out.
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Marmnary cancer develops spontaneously in female mice of certain strains; it

seldom or never occurs in males. Feminization of the male mouse by ovarian grafts

induces a partial growth of the mammary glands. Mammary cancer can be induced

in male mice receiving estrogenic hormone over an extended period. The develop-

ment of mammary cancer appears to be a sex-limited character in the mouse. The

following experiment was made: Two of six male mice from one fitter of the A
strain were subjected to weekly injections of 500 international units of keto-estrin

benzoate in oil. Two carcinomas developed in one mouse and one in a second

mouse. The female mice of this strain are susceptible to spontaneous mammary
cancer. The pattern of mammary growth induced in these animals was abnormal

in that the growth of the duct system was restricted or stunted and the mammary
lobules developed extensively. This work has been verified further by additional

animals showing the same results. These tumors appeared in mice at ages vary-

ing from 162 to 362 days and after the mice had received from 10,000 to 18,000

international units of keto-estrin benzoates. Pour of the mice were under 200 days

of age at the time that the tumors were observed.

W. B. Sehbin.



A FULL-TERM PREGNANCY COMPLICATED BY AN ACUTE
INTESTINAL OBSTRUCTION AND FALSE LABOR PAINS''

John Casagrande, M.D., Brooklyn, N. Y.

Acute intestinal obstruction complicating pregnancy is relatively rare. Bemisi

^ states that only 13 cases were reported in the Ajneriean and British literature

from 1900 to the time of his report in 1931. Since this time I have found only

four other reported cases, including his, one each by Cornells and Blair,3 and one

by Kornfeld and Daichman.-!

At the Brooklyn Hospital we have had two cases of acute intestinal obstruction

complicating pregnancy in 11,246 cases, covering a period of ten years.

The present case is reported because it presented an interesting problem in diag-

nosis as well as a difficult decision on the time for surgical intervention in view

of the uncertain status of labor.

The patient was a twenty-nine-year-old pam ii. Her prenatal record showed

nothing of interest. Her previous history included a laparotomy in 1926 in Nor-

folk, Virginia, performed for clu-onic appendicitis, a cystic right ovaiy, and a re-

troversion of the uterus. The appendix and right ovary were removed and a

Crossen’s suspension of the uterus was done, the round ligaments being shortened

by sewing them to the posterolateral surface of the uterus, thus correcting the

retroversion and at the same time utilizing them to peritonealize the raw surfaces.

One week after discharge she was readmitted for an incision and drainage of an

ischiorectal abscess. In 1929 she had an uncomplicated delivery of a full-term

fetus at the Brooklyn Hospital.

The patient's present history began two days before admission, at which time

she appeared in the emergency ward of the Brooklyn Hospital, complaining of lower

abdominal pain. The examining interne made a diagnosis of impending labor com-

plicated by a degenerative fibroma. She refused admission and signed a release

form, and several hours later the pain subsided spontaneously. Two days after-

ward, however, at 3:15 p.ir. on October 15, 1935, she was admitted to the obstetric

service, complaining of intermittent cramplffie pains in the lower abdomen occurring

at intervals of ten to fifteen minutes, which began at 12:15 P.M. the same day.

It was assumed that she was in labor. Her last period liad occurred Dec. 28,

193-4, making her theoretically overdue eleven days. Four hours after admission,

it was reported that the patient w'as having severe bearing-down pains and, as no

presenting part could be felt in the brim, a malpresentation or position was suspected.

Examination at this time showed an uncooperative highly nervous patient, com-

plaining of irregular intermittent pains in the lower abdomen. Her general con-

dition was good. Her temperature was 97 pulse rate SO, and blood pressure

110/70. The urine showed a faint trace of albumin, with a two-plus acetone and a

few hyaline and granular casts. She had vomited a small amount of bile soon

after admission and had had two spontaneous bowel movements that morning.

The abdominal examination disclosed a full-term pregnancy. The fetal heart

rate was 128, heard best in the right lower (piadrant. Strong uterine contractions

lasting forty seconds were recurring^ every four to five minutes. There was a soft,

tender, compressible m:iss, dull on percussion, extending from the pubes and left

groin to just below the umbilicus. Vaginal examination showed an unengaged

vertex presenting, the cervix was open one finger but not effaced, and the membranes

intact. It was at first thought that the inas.s might bo a distended bladder, mis-

Presonted at a meeting of tlie Brooklyn Gynecological Society, March G, 193C.
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placed as a result of lier previous pelvic operation, and so the patient was catheter-

ized and four ounces of urine obtained, with no effect on the mass.

The patient at this time began to get drowsy and her pain disappeared, probably

as a result of morphine given one hour previously. It was accordingly decided to

reexamine her in two hours to determine whether the patient was having a false or

true labor. The effect of the morphine soon wore away and the severe pains and
strong uterine contractions returned, but since there was no further dilatation of

the cervix, it was assumed that the patient was having a false labor and that sur-

Plg. 1.—Showing a portion of strangulated ileum passing through a rent in the left

broad ligament just beneath the round ligament.

gery might be indicated for the tumefaction. A blood count at this time showed

95 per cent hemoglobin, 4,800,000 red blood cells. There were 19,900 leucocytes

with 95 per cent polymorphonuelears, and 5 per cent small lymphocytes. Immediate

operation was decided upon after further surgical and obstetric consultation, because

of the uncertain status of labor.

The patient was then given % gr. of morphine by hypodermic and a 1500 c.c.

clysis, preparatory to laparotomy. At the operation it was found that six to eight

inches of what appeared to be devitalized ileum had passed through a rent in

the peritoneum just beneath the previous operative attachment of the left round



1060 AMERICAN JOURNAL. OP OBSTETRICS AND GYNECOLOGY

ligament. The rent in the broad ligament was obliterated by suturing. The de-

vitalized ileum was brought through a stab wound preparatory to an ileostomy which

was done tliirty hours later. Following the laparotomy she was given generous doses

of pantopon with the hope that labor would be delayed at least twenty-four or

forty-eight hours. Her immediate postoperative reaction was satisfactory.

The onset of labor occurred at 1 p.m., October 11, 1935, thirty-six hours after

operation. A Beck binder was applied, pantopon given for analgesia, and the patient

was told not to bear down. Three hours later she was fully dilated, the membranes

were ruptured artificially, and the vertex engaged in the brim in an R. 0. P. position.

Under gas oxygen and ether anesthesia an unsuccessful attempt to rotate the head

anteriorly with the Kielland forceps was made. The Dewees’ forceps were then

applied, and after considerable traction the vertex was brought down to the pelvic

fl.oor and a Scanzoni maneuver was done just as the vertex reached the perineum,

thus converting an E. 0. P. into an B. O. A. The Elliot forceps were then used to

complete the delivery of a normal baby, weigliing pounds. No lacerations

resulted. Her postpartum convalescence was uneventful. The mother and baby

were discharged sixty-one days after admission.

COMMENT

The error in assuming that this patient was in labor on admission is readily under-

standable since she was at term, in fact theoretically past due, and she had definite

uterine contractions which increased in frequency and duration.

In reading over reports which closely parallel this case, I have noted that uterine

contractions simulating labor pains were common enough frequently to mask the true

diagnosis. I venture to say that labor would have begun sooner in this case had

the obstruction not been relieved. Just why uterine contractions simulating labor

pains in this case and others paralleling it, occur, is apparently not known. In this

patient it was probably direct irritation caused by the strangulated gut. part of

which was in direct contact with the anterior surface of the uterus.

The report of the interne was incorrect when he thought that there was a mal-

position or presentation because the presenting part was not entering the pelvis, even

though the patient was apparently having very hard bearing down pains. But this

observation was important, as it led to a more intensive survey and surgical con-

sultation, with the much needed operative intervention.

After the decision to operate was made, two problems were discussed. The first

was whether the patient was actually in labor, and, if so, would she deliver in a

matter of a few hours? The surgeon would have risked delaying the operation a

short time, if we could have assured him of a relatively quick vaginal delivery.

Since we could not do this, the other problem arose, namely, should pregnancy be

terminated by cesarean section and followed by whatever other surgery was indi-

cated, or should the necessary surgery be done and the pregnancy allowed to terminate

via the natural passages? In general the principle of treating complications and

allowing nature to take care of the pregnancy seems wise, and I believe this principle

is generally accepted.

The exception tins would be in the very rare cases where an obstruction of the

sigmoid is causea by direct pressure of the gravid uterus or the presenting part as

it crosses the pelvic brim, as in the case reported by Blair. It is obvious that a

cesarean section would then bo a proper expedient to relieve the obstruction.
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TWO CASES OP UNRUPTURED ECTOPIC PREGNANCY*

Milton M. Schefpler, M.D., Chicago, III.

(From the Department of Surgical Pathology of the Cools Coumty Hospital)

'^HESE two cases of imruptured ectopic pregnancy are being presented because
••• of the diagnostic difficulties encountered, the large size of the specimens, and
their association with salpingitis.

Case 1.—Colored female, aged thirty-nine years, gravida i, para 0, had a

spontaneous abortion three years prior to admission to the hospital, and now
entered complaining of pain in the right lower quadrant for eighteen days. The onset

had been ushered in with vague abdominal distress, followed after four days by
severe sticking, knifelilie pains in the right lower quadrant, lasting for a few

hours and then replaced by a generalized cramping pain, the latter lasting for a few

days. The pain again localized to the right lower quadrant where it remained up

to her admittance to the hospital. A venereal history was denied, but the patient

stated that a discharge had been present since her marriage.

Her menstrual periods had been regular up to December, 1935, when they became

irregular and more frequent. That month she had two periods, the first coming

at its regular time, lasting three days with a moderate flow, and the second fifteen

days later, lasting only one and one-half days with a scanty flow. In January she

again had two periods, at approximately tlie same time, the first period lasting five

days with the flow quite profuse for the first three days, the second lasting again

five days but the flow quite scanty. Dysmenorrhea was not present at any time.

Physical examination revealed a well-nourished, well-developed colored female

who did not appear acutely ill. Temperature was 99.8°, pulse 88, respirations 20,

and blood pressure 116/82. The abdomen was somewhat distended with moderate

rigidity over the lower quadrants and tenderness in the lower abdomen, more marked

in the right lower quadrant. Pelvic examination revealed a moderate, foul discharge.

The tip of the cervix was somewhat softened. An elongated irregular mass was felt

in the right adnexal region extending from the uterus and quite tender. Laboratory

findings were essentially negative. The impression at that time was a chronic

salpingitis with tuboovarian abscess, though an incomplete tubal abortion had to be

considered.

At operation the uterus was found softened and fixed by adhesions in the pelvis and

the middle two-thirds of the right fallopian tube was converted into a mass 6 by 5

by 4 cm., soft and purplish red. The fimbriated ends of both tubes were occluded

and the left tube was thickened. On sectioning tliis mass, a cavity 3 cm. iu diameter

was exposed and was found to be filled with a yellowish fluid and adherent to the

lining by a stalk was a 13 mm. fetus approximately five to six weeks old. The wall

of the sac was 9 mm. thick and dark purple gray.

Case 2.—

A

white female, aged thirty-six years, gravida iii, para iii, whose last

child was born in 1933, entered the hospital because of abdominal pain of five

weeks’ duration and vaginal bleeding. Language difficulty resulted in a rather

meager history. Indefinite abdominal pain had been present for the past five weeks,

being dull, aching in character with occasional sharp pain in the left lower quadrant.

A venereal history was denied. Her menstrual periods had always been regular until

December, 1935, when she missed a period. In January she menstruated scantily for

two days. On the morning of admission she had had slight vaginal bleeding.

Presented at a meeting of the Chicago Gynecological Society, March 20, 1936.
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Physical examination revealed a well-nourished, well-developed, white female of

thirty-six years, who did not appear acutely ill. Temperature was 100°, pulse 88,

respirations 18, and blood pressure 118/70. Pelvic examination revealed that the

cervix was firm and closed, the uterus slightly enlarged and deviated to the right.

A hard nodular mass was palpated in the left adnexal region and not attached to the

uterus, but pushing it to the right. No tenderness was elicited. The laboratory find-

ings revealed a normal blood count (white cells 9,800, red cells 4,000,000, and

hemoglobin 80 per cent). X-ray of the abdomen showed a small amount of air under-

neath the right diaphragm. Wassermann test and urine were negative. The impres-

sion at this time was that of an ovarian cyst with functional bleeding. An ectopic

pregnancy had to be ruled out and an exploratory operation was advised.

At operation the left fallopian tube at its isthmic portion was found converted

into a mass 7 by 6 by 5 cm., deep purplish red and soft. The distal portion of the

tube was fused with the ovary to form a mass 6 by 5 by 1 cm. and was markedly

thickened. On section of the larger mass, the wall was found to be up to 2 cm.

in thickness, and a cavity was exposed lined by a purple brown membrane and

attached to this by a stalk was a 10 mm. fetus about four to five weeks old.

Of added interest in conjunction with the two cases just presented is an analysis

of 50 cases of ectopic pregnancies encountered by the Surgical Pathology Department

of Cook County Hospital in 1935. A correct diagnosis was made in 70 per cent

of the cases, while in the unrecognized ones, the most common diagnosis was a chronic

salpingitis. Appendicitis, ovarian cysts, and pelvic peritonitis followed in the order

named. Of these 50 cases, 32 per cent were found to be ruptured at operation.

Salpingitis, which is thought to be a common finding, especially in those patients seen

at Cook County Hospital, was present in only 16 per cent of all the cases, the

diagnosis being based on gross and microscopic findings at the site of gestation.

Cook County Hospit..vl

EMPHYSEMATOUS VAGINITIS

Jason H. Robberson, M.D., AaLVRiLLO, Texas, and May Owen, M.D.,

Fort Worth, Texas

EMPHYSEILITOUS vaginitis, or colpitis emphysematosa, is a rare condition that

occasionally occurs during pregnancy. Ingraham and Hall recently reviewed

the literature and reported tliree cases.*

We are presenting a case in wliich tliis unusual condition occurred twice -within

a period of two years. Both clinical and histologic studies were made, but no cul-

tures or examinations of the gas content of the cysts were carried out.

Mrs. if. M. was first seen in April, 1932. She was then twenty-four years old

and had been married three years, with no pregnancies. Her chief complaint was

dysmenorrliea for the past twelve months. During the past four months she had

noticed that immediately following each menstrual period she would have an irritating

discharge, scant in amount. Concurrent with the discharge small white blisters

would apiiear on the labia, accompanied by considerable itching and burning. Tlie

blisters would disajjpear in from one to three days to recur following the ne.xt men-

strual period. There was no discharge or other discomfort between periods.

Examination^ revealed innumerable small blebs or blisters, in the fornices of the

vagina, with a greater number on the posterior wall. The.^e were small distended

Xusrahani, Clarence B., and Hall, Ivan C. ; AM. J. OnsT. & Gtnec., 28: 773, 1031.
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cysts in the mucosa of the vaginal wall and cervix. The cysts were discrete, firm,

and could not be displaced as in subcutaneous emphysema. They occurred in clusters,

interspersed with normal-appearing vaginal mucosa. A fold of mucosa on the right

posterolateral wall was studded with the gray, glistening cysts. Tissue was removed
-from this fold of mucosa for pathologic study. The pathologic report follows:

The biopsy specimen consisted of two slightly wedge-shaped cystic pieces of tissue.

Both pieces floated partially submerged when placed in water. One surface of each

Fig. 1.—Section showing' large spaces or vesicles just beneath the mucous mem-
brane; mucous gland tubules in deeper layers of tissue.

Vig. 2.—Section showing vesicle wall of fibrous tissue without lining cells.

piece was covered with midtiple small cysts or blisters that varied from pinpoint

to 8 mm. in diameter. The small cysts lay just beneath the mucous membrane and
wlien broken, made a slight noise. The vesicles were empty. The largest piece of

tissue measured 2.5 by 2 by 1 cm. Histologic examination revealed loose fibrous

connective tissue, one surface being covered 'ivith a thin layer of well-differentiated

squamous epithelial cells. Just beneath the epithelium were multiple, small varying

sized spaces that had no definite lining cells. The surrounding fibrous tissue was
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edematous and in some areas diffusely infiltrated with l3Tnpliocytes and a few leuco-

cytes. A number of thin-walled blood vessels were present but were not distended

with blood.

The patient was instructed to use alkaline douches, and for several months follow-,

ing the removal of the biopsy there was no recurrence of the vesicles. The vaginal

discharge continued, however, and on May 27, 1933, the cervix was cauterized; at

that time no blisters were seen.

Early in 1934 the patient became pregnant and was under the care of one of

us from February through May. On May 9, 1934, she had a spontaneous abortion

following vaccination for smallpox. During this pregnancy there was no noticeable

recurrence of the emphysematous cysts. In September, 1934, the patient was again

pregnant, and at that time there was a recurrence of the emphysematous cysts.

On October 15 and again on October 31 it was necessary to open as many of the

large blisters as possible for relief of pressure of which the patient complained.

This time the cysts were more marked on the anterior vaginal wall. The cysts

continued to recur, and it was necessary to open them at intervals of four to six

weeks in order to relieve the discomfort in the vaginal canal. Jan. 10, 1935, the

patient had a spontaneous premature labor and delivered a five months’ fetus which

showed signs of heartbeat for thirty minutes but never breathed. The placenta

contained a large hematoma. It was the obstetrician’s opinion that the premature

labor was due to an abruptio placentae. "Wlien she was examined six weeks post-

partum no cysts were present, and all pelvic symptoms had subsided.

This patient was examined in September, 1936, and no traces of blebs were found.

LITHOPEDION

S. A. OsHEROPP, M.D., Omaha, Neb.

(From the Department of Obstetrics and Gynecology, Creighton University)

JV^ES, D., aged twenty-eight years, came to see me on Feb. 28, 1935, with the fol-

*** lowing complaint; vaginal bleeding, commencing in the middle of December and
continuing daily up until the present time, which has not been profuse at any time

nor was it accompanied by pain. She passed a few small clots. Her menses had been

regular and normal up until September. She missed her periods in October and

November, started to flow in December and kept it up.

She had been married for ten years and had conceived and miscarried about nine

years ago.

She stated that she had considerable pain in her right side during her pregnancy

which was terminated after four months by a spontaneous abortion.

She had a rather prolonged convalescence, but in six weelvs slie was up and around

attending to her usual household duties. However, the })ain and tenderness in the

right side continued, and lately .she noticed a tender lump in her lower abdomen to

the right.

The physical exjimination was negative, except for pale and anemic appearance.

Cervix normal, uterus small, showing two nodules on the opposite lateral surface.s,

a little above and to the left a large cystic mass could be felt, which was not tender,

spherical in shape and extending upward to the superior spine of the ilium; it was

.slightly movable. On the right side of the uterus, about one inch medial to Mc-

Hurney’s point, there was another muss about the size of a large hen’s egg, rather

hard to tho touch :ind quite tender, and it was somewhat fi.xed.
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A diagnosis was made of fibrotic uterus, ovarian cyst on the left, possible peduncu-
lated adherent fibroid on the right. She 'was sent to the hospital and operated upon
on March 2, 1936. Under e'vipal and etlier anesthesia the abdomen was opened in the
midline. A hard calcified mass was found the size of a large hen’s egg, firmly ad-
herent to the omentum and fimbriated end of the right tube. It was lying anterior
to the uterus and about three inches above and lateral to it. Upon palpation one
could easily feel the grating of bones inside the calcified sack. The mass was re-

moved without difficulty and was found to contain a fetal skeleton about the size

of a four and one-half months’ pregnancy.

On the left side an ovarian cyst, the size of a medium-sized grapefruit, was found
with the tube distended and completely adherent to the cystic mass. This was also
removed. The uterus was of normal size but contained fibrotic nodules at both
cornua. As this made it useless from a reproductive standpoint, it was thought best
to remove it and thus obviate the possibility of another operation if the fibroids

should happen to grow.

Fiff. 1.

The right ovary looked fairly normal, and it was preserved. Prophylactic ap-

pendectomy was done. The abdomen was closed in the usual manner.

Histopathologio Examination: The tubal mass measured 6 by 5 by 5 by 4 cm. and
had the feel of a cracked eggshell. On cut section it showed a lining of flat bone

and contents of grayish yellow grumous material with numerous spicules of bone,

having the appearance of long bones, tibia, femur, and humerus. The uterus meas-

ured 7 by 5.5 by 3 cm. showing marked hyperplasia of the lining and hemorrhagic

at the cornua of the left tube. There was a small subserous fibroid at the right

tube and a small chocolate cyst, ha-ving the appearance of an endometrial implant.

The ovarian cyst with attached tube was 8 cm. in diameter, with thin walls and serous

yellow fluid contents. Microscopic: The uterine wall was thickened and fibrosed.

The mucosa showed marked hyperplasia and hypertrophy -with twenty or more acini

in the low power field. There was no evidence of any malignancy.

Diagnosis: (1) Benign hyperplastic endometritis, (2) lithopedion, and (3) simple

unilociflar cystadenoma of left ovary.

The postoperative course was uneventful, patient leaving hospital on the twelfth

day.



1066 AMERICAN JOURNAL OP OBSTETRICS AND GTNECOLOGY

In viewing tliis case in retrospect, it is evident that this was a case of right tubal

pregnancy, occurring nine years previously, followed by abortion of fetus into the

abdominal cavity, and formation of adhesions between fetal sac on one side and

omentum and fimbriated end of tube, on the other, continued growth of fetus until

the fourth month of gestation, with death and calcification following.

236 Medical Arts Building

COLLECTING A CLEAN UEINE SPECIMEN

B. H. Carroll, M.D., Toledo, Ohio

D E. LITT" described the use of an adaptor for collecting urine from women

under aseptic conditions. Any procedure which lessens the number of catheter-

izations is of great importance. In using the adaptor several disadvantages de-

veloped. The glass of an ordinary adaptor is fragile and easily broken. The

pressure required in applying the adaptor about the opening of the urethra is often

sufficient to prevent the act of urination. The presence of a nurse to hold the adaptor

may defeat its purpose.

We have had an adaptor of similar size made up from Pyrex glass and therefore

not easily broken.! A collar of soft rubber is fitted about the neck with a visor

or shield 1 cm. long extending forward on the anterior surface to direct the flow of

urine into the tube.

After cleansing the patient as for catheterization, the labia are separated and the

adaptor with rubber collar is placed about the opening of the urethra. The labia are

allowed to fall around or grasp tlie rubber collar and hold it in place. A small

basin is placed for the urine as it comes from tlie adaptor. Proper draping sliould

bo arranged over the patient and the nurse may leave the room, if necessary.

Lilt: Ail. J. Oust. & Gynec. yp: 133, 193.').

tJIude by Kupp & Bowman Co. Toletio, Oiiio.



PREGNANCY AFTER THE REMOVAL OP BOTH OVARIES

W. A, Scott, M.B., F.R.C.S., Toronto, Canada
(From the Department of Obstetrics and Gynecology, University of Toronto)

difficulty of devising any method for the certain sterilization of a patient

is well recognized, but ordinarily it is thought that where both ovaries have been

completely removed, future pregnancies will not occur. There are, however, a few

cases on record where tliis is not true, and in 1902 Doran* reviewed previously re-

ported cases and reported one of his own.

It may be noted that in most of the reported cases there was some difficulty in

dissecting out the ovaries, and consequently there was a possibility that some normal

ovarian tissue was left. There is always the possibility, however, that in these

patients there is accessory ovarian tissue wldch possibly occurs more frequently than

we are accustomed to think.

The case that I wish to report must be put down to the presence of unrecognized

accessory ovarian tissue, as there was no possibility of any tissue being left from

either of the normal ovaries. The patient was thirty-one years of age and had

three normal full-term children. Ten months after her last confinement a solid

tumor of the left ovary the size of an orange was discovered. During the next

month this was obviously increasing in size and on Feb. 28, 1934, the abdomen was

opened and this tumor was found to be a freely movable dermoid of the left ovary.

At operation a dermoid of the right ovary the size of a lime was discovered which

had not been felt previous to operation.. It appeared, to be impossible to leave any

normal ovarian tissue and consequently both tumors, which were free from adhesions,

were removed, the outer half of each tube being removed with the corresponding

ovary. The tubal stumps and the pedicles were ligated -with catgut. Six weeks after

operation the patient developed well-marked menopausal symptoms, consisting of

hot and cold flushes, nervousness and other evidence of vasomotor disturbances.

These symptoms continued for about three months at which time the patient had a

slight menstrual flow and the menopausal symptoms disappeared. Menstruation

then continued at about six-week intervals until Jan. 13, 1935.

In May the patient returned for examination because there was no further

menstruation and was found to be pregnant. Tliis pregnancy progressed in an un-

eventful manner and the patient was delivered of a full-term cliild on Nov. 9, 1935.

The baby was not nursed and menstruation has not recurred and the menopausal

symptoms have returned to a slight degree.

At the time of operation no accessory ovarian tissue was seen, but it is obvious

that it must have been present. It is of interest, however, that when the patient

was examined on Jan. 22, 1935, before it was Imown that she was pregnant, a note

was made of a small movable mass the size of a filbert low down in the right fornix.

The note states that “this feels like a small ovary.” It cannot be felt at the

present time, March, 1936.

I believe that this case must be accepted as a pregnancy occurring from accessory

ovarian tissue which did not at first function, but wliich after the removal of the

other ovary gradually became functioning tissue.

•Doran, Allen: Obstetrical Transactions 44; 231, 1902.
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CARCINOMA OF THE CERVIX IN PROLAPSED UTERI

Hyman Strauss, M.D., Brooklyn, N. Y.

(From the Stirgical Service, Brooklyn Cancer Institute)

C arcinoma of the cervix in association with procidentia is a very rare con-

dition, as 'attested by Guthrie and Bache, who in 1932 made an extensive review

of the literature, supplemented with a questionnaire sent to the leading clinics and

gynecologists throughout the United States. They found not a single instance had

been reported in the entire French literature nor had other outstanding European

gjTiecologists seen a case. The late J. G. Clark, shortly before his death, stated that

he had never seen the two conditions in the same patient. Judd of the Mayo Clinic

saw three cases of cervical cancer out of 2,188 procidentias, while Graves saw only one

case out of 683 patients. Pomtow reviewing the literature up to 1893 found only

29 cases recorded. There are probably not over 70 eases noted to date, and since

all of these are not reported (most were elicited by questionnaire), there may be a

certain amount of overlapping. I feel that this case is both rare and interesting

enough to be noted, as it represents the only case that I have encountered in the 700

consecutive cervical cancers personally observed.

Mrs. A. S., a Swedish widow of seventy-six years, was admitted to the Clinic on

Miiy 4, 1934, complaining of leucorrhea and vaginal bleeding for the past six

months, and a “fallen womb for nine years.” The menopause occurred twenty-six

years ago. The patient had had four full-term spontaneous deliveries. The per-

tinent physical findings were mitral and aortic stenosis, associated with a mild hyper-

tension. Vaginal examination revealed a complete procidentia. The cervix at its

most dependent portion presented an ulcerated, eroded area measuring 3 x 3% cm.

which was firm in consistency and bled on manipulation. This ulcerated area was

.surrounded by a zone of induration.

At this same visit, a biopsy was taken which revealed on microscopic examina-

tion changes in the prickle cell layer of the epidermis, with an unrestrained growth

of cells. The neoplastic cells occurred as large compact masses, some of which

were undergoing degenerative changes, presenting cystic-like formation. Clumps of

these cells were observed mthin lymphatic channels. There was a slight tend-

ency toward keratinization. The stroma was the seat of leucocytic infiltration.

Diagnosis: Prickle cell carcinoma.

Through some oversight the patient was admitted to the hospital twenty days

later without any radiation at all and had a vaginal panhystereetomy done. Re-

port of the specimen confirmed the original biopsy findings. The patient was dis-

charged from the hospital on the thirteenth day, after an uneventful convalescence,

except for a vesicovaginal fistula, which occurred at the operation. Follow-up a year

and a half later revealed the vaginal vault to be high, free from any malignant

recurrence, with a persistent fistula which tho patient refused to have corrected.

This case is reported through the courtesy of Dr. John J. Gainey.

755 OCEUVN Avexue
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Department of Practical Problems
in Obstetrics and Gynecology

Conducted by William J. Dieckmann, M.D.

THE MEDICOLEGAL ASPECTS OF BLOOD GROUPING

I. ZiEVE, M.A.(Cape), M.R.C.S., L.R.C.P. (London)

(Department of Social Biology, University of London, and Division of Genetics and

Biometrics of Jewish Hospital in BrooTdyn)

The discovery of the blood groups in 1900, 1901 by Karl Land-
steiner^’ ^ not only made blood transfusion—hitherto a therapeutic

fantasy—a feasible and valuable procedure, but also opened up a com-
pletely new field in blood research, which in the short space of a year
yielded its first medicolegal fruits. Thus, in 1902, Landsteiner and
Richter® demonstrated the possibility of identifying the blood groups
from bloodstains, and of applying this knowledge in those cases where
bloodstains of either the criminal or victim had been left at the scene

of a crime.

In 1910, von Dungem and Hirszfeld'^ demonstrated the hereditary

nature of the four blood groups, and advocated the application of this

knowledge in forensic eases for the exclusion of paternity. Accord-
ing to these workers the agglutinogens A and B were transmitted as

Mendelian dominants, by two independent pairs
_

of allelomorphic

genes, so that the agglutinogens could not appear in the blood of a

child unless present in the blood of one or both of its parents.

The inheritance of the blood gi’oups has been corroborated by aR
subsequent workers, but in 1925, Bernstein^ proposed, a new theory of

transmission which conformed much more closely with statistical ex-

pectancies and with the data which had accumulated during the pre-

ceding period of fifteen years. This theory is now universally ac-

cepted. According to Bernstein's theory, the blood groups are in-

herited by means of three allelomorphic genes. A, B, and R. This

theory supplies another postulate which is important for the exclusion

of paternity, namely, that a group AB parent cannot have a group 0
child, and a group 0 parent cannot have an AB child, a situation

which could occur were the von Dungern and Hirszfeld theory correct.

By this time the legal machinery had been started on the continent,

and through the work of Schiff in Germany and Lattes in Italy, the

isoagglutination tests were gradually being accepted in the courts as

evidence in cases of disputed paternity. According to statistics com-
piled by Schiff,® by 1929 the tests had been used in as many as 5,000

eases in the various countries of Europe.

Meanwhile, further developments had taken place in the serologic

phases of blood grouping. In 1911, von Dungern and Hirszfeld^ had
succeeded in demonstrating that there are two sorts of agglutinogen
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A, subsequently designated Ai and Ao by Landsteiner and Levine.

With their aid, the individual differenees in human blood were in-

creased to six, namely, 0, Ai, A2 , B, AiB and A2B, so that the possi-

bilities for criminal identification were greater. Although the heredi-

tary nature of the subgroups of Group A and Group AB is now gener-

ally recognized, certain technical difficulties make their forensic ap-

plication unsafe for the time being.

The discovery by Landsteiner and Levine in 1927®’ ® of the M and
N properties of human blood and the fact that these, too, were in-

herited gave further impetus to the new branch of forensic medicine,

and by 1932, this knowledge was being applied in European courts.

Up to that time, although a large part of the pioneering in this field

of research had been done in America, its recognition as a reliable

criterion in forensic medicine was confined almost exclusively to

European countries. In 1930, the famous Bamberger-Watkius case

occurred in Chicago.^® In this case the accidental interchange of two
newborn infants in a hospital, rectified by the use of the blood groups,

did much to focus the attention of both the medical and legal profes-

sions on the possibilities of these discoveries. The next ease occurred
in New Haven in 1933,^’- and this time the blood groups were used
successfully to effect an exclusion of pateimity. Progress was slow,

however, and certain legal difficulties still barred the way to uni-

versal adoiDtion of the test.

In 1934, at a meeting of the American Medical Association, follow-
ing an address by Karl Landsteiner,^^ a resolution was passed to ac-

quaint the legal profession with the reliability of these tests, so that
steps might be taken to facilitate their application in forensic cases.

Hitherto, this type of evidence was admissible, but the courts did not
have the authority to compel the parties in an action to submit to the
examination against their will.^® On March 22, 1935, laws were passed
in New York State giving the courts of that state the 210wer to order
blood tests in eases where the question of paternity or maternity was
relevant to the issue. Shortly thereafter similar laws were passed in
Wisconsin, and probably the other states will follow suit. According
to the existing laws in New York State, the defendant in a paternity
liroeeeding now has the right to demand a blood examination to estab-

lish his innocence.

The results of such tests are of value only for purposes of exclusion,
as when a particular combination of blood types in the putative father,

mother, and child is incompatible. On the other hand, compatibility
is of no positive value. Because of the limited number of blood types,

there is a xiossibility of coincidence. For examiile, the falsely accused
man and the father could belong to the same blood type. In Wis-
consin^^ the statutes are so framed that evidence based on blood group-
ing is admissible onlj^ if an exclusion of paternity or maternity is

definitely established. As stated before, the Bernstein theory postu-

lates that the blood groups are transmitted by three allelomoi’phie

genes. CoiTesponding to the four blood grou2)s, six genotypes are

possible (see Table I). On this basis, it is a .simple matter to deduce
what groups are iiossible in the children, when the gi-oujis of the

parents are given. For example, if the father belongs to Group AB,
and the mother to Group 0, half of the sperm will carry gene A, and
half gene B, whereas all the ova will carry the gene li. Equal num-
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T^vble I. Bernstein ’s Theory op Heredity op the Blood Groups

PHENOTYPE 1

GENOTYPE

HOMOZYGOUS HETEROZYGOUS

AB AB
A AA AR
B BB BR
0 ER

bers of zygotes must be of geuotjqies AE, and BE, so that half of tlie

children will belong to Group A and half to Group B. In a similar

manner, the other nine matings possible can be analyzed (see Table
II).

Table II. The Blood Groups in Parents and Children

GROUPS OP PARENTS GROUPS OP CHILDREN
POSSIBLE

GROUPS OP CHILDREN
NOT POSSIBLE

0x0 0 A, B, AB
0 X A 0, A B, AB
0 X B 0, B A, AB
A X A 0, A B, AB
A X B 0, A, B, AB —
B X B 0, B A, AB

0 X AB A, B 0, AB
A X AB A, B, AB 0
B X AB A, B, AB 0

AB X AB A, B, AB 0

A study of Table II shows that: (1) The agglutinogens A and B
cannot be present in the blood of the offspring unless present in the

blood of one or both parents. (2) An AB parent cannot have an 0
child. (3) An AB child cannot have an 0 individual as one of its

parents. As an ancillary test, Schiff^® has pointed out that if the

corpuscles of the infant are agglutinated by the serums of both par-

ents, then nonpaternity is established, except in the case where the

child is of Group AB and the parents of Groups A and B, respectively.

Since the possibility of distinguishing two genotypes depends on the

relative frequency of all genotypes in the population, and this fre-

quency varies in dift’erent localities, the chance of effecting exclusion

of paternity also varies in dift’erent localities. Wiener^'^ has shown
that, using the four blood groups, the chance of effecting an exclusion

of paternity ranges between 16 and 19 per cent for most localities.

These figures refer to the chance of excluding paternity if the defend-

ant is actually innocent. In actual practice, however, the percentage

is lower, since many of the defendants are not entirely blameless. If

the individual, unjustly accused, belongs to the Group AB, he has two
chances in five of proving his innocence. The individual of Type 0
comes next with one chance in five. The B type is less fortunate, with

only one chance in seven, whereas the A individual is truly unfoiftu-

nate, should he be falsely accused of paternity, since liis chances are

only one in thirteen.

If only one of the parents is available, a serologic examination of

his or her blood and that of the child may yield pertinent information,

but naturally the chances are less than when both parents are tested.

This circumstance may arise, for example, in cases where the husband
suspects infidelity, but prefers to gather further evidence before con-
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fronting Iiis wayward spouse
;
or when one of the parents is dead. If

the man or woman is shown to belong to G-roiip AB and the child to

Group 0, or the supposed parent to Group 0 and the child to Group

AB, parentage is immediately excluded.

With the discovery of the M and N properties of human blood, the

serologist's scope was further increased. The agglutinogen N has no

natural agglutinin, and only one ease has been described in which

natural agglutinins for M were present in human blood.^® Antiserums

can be prepared, however, by immunizing rabbits with M and N blood.

Prom these, testing fluids are made which give specific agglutination

reactions for M or N, similar to those of the blood groups A and B.

The agglutinogens M and N are inherited as simple Mendelian domi-

nants, by means of a single pair of allelomorphic genes, M and N. The
following genotypes are, therefore, possible: MM, NN and MN, cor-

responding to the three known types M, N and MN, i*espectively. By
reasoning, similar to that used for the blood groups, one can determine
to what type or types the children from any mating must belong (see

Table m).

Table III. The Heredity op MN Types op Landsteiner and Levine

MATINGS
GROUPS OP children

possible
GROUPS OP children

NOT POSSIBLE

M X M M N, MN
N X N N M, MN
M X N MN M, N
M X MN M, MN N
N X MN N, MN M

MN X MN M, N, MN —

Prom Table III it follows that: (1) The agglutinogens M and N
cannot appear in the blood of the child unless present in the blood of

one or both parents. (2) Two parents belonging to Type M cannot
have Type N children, and pai-ents of Type N cannot have Type M
children. The frequencies of the three types in the general population
are approximately : M, 30 per cent

; N, 20 per cent
;
and MN, 50 per

cent. An innocent man of Type M or N has about one chance in three
of clearing himself, whereas the MN type has no chance whatever.
A falsely accused man of undetermined type has approximately one
chance in six of proving nonpaternity by exclusion. By combining
the blood groups and MN types, the chances of disproving paternity
have been increased to one in three.

The following ease illustrates how this knowledge can be applied.*

In September, 1935, a woman in Buffalo, New York, sued her husband for sep-

aration, while he countered with a suit for annulment of marriage on the basis of

fraud. The facts were that up to the time of the trial she had been in the state of

matrimony seven times. During tlie sixth venture, she had had an affair with her

present husband, and the child in question was supposed to be the fruit of that

clandestine union. However, the defendant denied that the child was his; in fact,

he asserted that it was not even his wife’s, insisting that ho had been inveigled into

his marriage by that pretext. In the court it was shown tliat the cliild and putative

father botli had a "curly large toe,” and the plaintiff’s counsel made capital of

•I am Indebted to Dr. A. S. Wiener for the details of thi.s unpubli.shed ca.se.
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tliis observation. Eventually a blood test was ordered by the court, and the following

results were obtained: mother, AN; putative father, BM; and the child, BM.
From this it can be seen that the woman could not possibly have been the mother

of the child. This conclusion is based upon the law that a Type N parent cannot

have a Type M cliild, the result of the classic blood grouping tests being incon-

clusive. Incidentally, evidence was presented at the trial to show that the plaintiff

had had a salpingectomy and an ovariectomy performed in 1916. The woman ex-

plained her midline scar by asserting that she had had her present child by cesarean

birth, although she could not produce the surgeon who was supposed to have per-

formed the operation. However, the former husband testified that the plaintiff had

not been pregnant at the time the child was born
;
in fact, she had never menstruated

as long as he knew her. Finally the true father was located, and it was learned that

he had left the child at tlie same orplian asylum from which tlie plaintiff had adopted

it.

Here is a case of a carefully planned fi-aud which might have succeeded had it not

been for the use of the blood grouping tests.

Experience over a period of twenty-five years lias shown that these
tests are completely reliable in the hands of the expert serologist.

Since the fate of several people depends upon the decision, it is essen-

tial that the person performing the tests be well experienced in the
technic. For this reason, the court should permit only physicians
appointed by authoritative medical councils with expert genetical ad-
vice to undertake the examinations.

As mentioned before, there are two sorts of agglutinogen A, namely,

Ai and Ao. The agglutinogen A in Subgroups A2 and A2B reacts

more weakly than the corresponding agglutinogen in Subgroups Ai
and AiB. The agglutinogen is not infrequently so weak in Subgroup
A2B, that errors may result in inexperienced hands. As a rule, the

weaker types are readily recognized, but when the sensitivity of the

corpuscles is less than usual, and a serum of low titer is used, the

reaction will be missed. Therefore, it is essential to use only serum
of high titer, using both Ai and A2 blood as controls. By doing each
test at least in duplicate, using different serums for each set-up, the

chances of error are further minimized. As an additional control the

unknown sei’ums should each be tested against known cells of Groups
0

, Ai, A2 and B.

The agglutinogens are already present in the blood of the child at

birth, and whatever agglutinins are present in the serum were derived

from the mother by filtration through the placenta. Dui'ing the first

few weeks of life, these agglutinins gradually disappear to be replaced

by the permanent agglutinins of the individual. Pari passu with these

changes the sensitivity of the agglutinogen increases, until it reaches

its maximum strength in early adult life. It is evident, therefore, that

it is unwise to apply these tests too early in life, particularly if the

child belongs to eithei* Group As or AoB. In competent hands, how-
ever, a I’eliable result can be obtained as early as the second week of

life.

Recently, Fi-iedenreieh^® demonstrated the existence of a rare type
of N agglutinogen, designated by him as N2. This type is very much
weaker than the common agglutinogen N, designated by Friedenreich
as Ni. The agglutinogen N2 is especially weak in the presence of M,
so that blood MNo could be wrongly diagnosed as M. Due regard to

the precautions previously outlined is the only way of avoiding this

pitfall.
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In conclusion, it should be pointed out that proper precautions

should be taken to identify the individuals presenting themselves for

the test. "Whenever possible, the plaintiff and the defendant should

identify each other before the samples of blood are taken. In addi-

tion, some permanent record should be kept, either by means of photo-

graphs or fingerprints, in order to forestall any attempt at substitution.
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Lesnoi, S. K.: Disorders of Menstrual Function Due to Atresias and Cervical

Stenosis After Induced Abortion and Operative Delivery. "Vopr. Endocrinol,

Moskow, p. 913, 1936.

The trauma inflicted during the performance of an ai'tificial abortion leads at

times to the Arm concentric and excentrie atrophy of the uterus. Some writers see

the danger in a hormonal trauma, due to interruption of the trophic influence of

the corpus luteum hormone. After spontaneous termination of pregnancy or instru-

mental delivery, such menstrual disturbances as hypomenorrheas and amenorrheas

may be due solely to local, mechanical traumatization of tissues. Traumatization

by a sharp curette affects the uterus itself, and most frequently the region of the

internal os. Pathologico-anatomic studies of Stieve disclosed that the cervix may
acquire a structure resembling that of cavernous bodies, the connective tissue be-

comes friable, the muscular elements and the glands proliferate, and the venous

system develops. It appears that oven a relatively small obstacle may prevent the

natural flow of fluid contents from the uterine cavity.

Reporting 22 cases, the author states that instrumental damage leads to the

formation of adhesions and scar tissue in the cervical canal, and often results in

stenosis or even atresia of the canal. In all patients with hypomenorrhea and
amenorrhea, developing soon after artificial abortion and delivery with operative

interference, it is necessary to sec whether a uterine sound can be passed through

the cervical canal. In recent cases it is suiHcicat to dilate the cervical canal once

with Uegar dilators up to No. 7. In neglected cases repeated dilatation is required.

In some instances it is necessary to excise the obstacle and then follow with repeated

dilatations. Neglected cases require also hormonal therapy.

Alex.\kdeb Gahuieuianz.

•Details of teclinlc.
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NEW YORK OBSTETRICAL SOCIETY

Meeting of May 12, 1936

The following papers were presented:

Comparative Study of Pelvic Temperatures Under Various Therapeutic

Procedures. Dr. Harold G. Ingraham. (For original article, see page 1048.)

A Eevie-w of 226 Cases of Obstetric Analgesia. Dr. Virgil G. Damon (by in-

vitation). (For original article, see page 1009.)

Therapeutic Abortion by Means of X-ray. Drs. Max D. Mayer, William Harris,

and Seymour Wimpfheinier. (For original article, seet page 94d)

CHICAGO GYNECOLOGICAL SOCIETY

Meeting of March 20, 1936

The follouang case reports and papers were presented

:

Two Cases of Unruptured Ectopic Pregnancy. Dr. Milton M. Scheffler. (For

original article, see page 1061.)

Hemorrhage Into a Pibroid During Pregnancy. Dr. Wm. H. Browne.

A Biologic Test for the Diagnosis of Intrauterine Fetal Death. Dr. George H.

Eezek. (For original article, see page 976.)

The Surgical Treatment of Puerperal Sepsis. Dr. A. F. Lash.

A Critical Study of the Low Cervical and Classical Cesarean Section Operation.

Dr. Frederick H. Falls. (For original article, see page 989.)

BROOKLYN GYNECOLOGICAL SOCIETY

Meeting of March 6, 1936

The following paper and case report were presented

:

Carcinoma of the Body of the Uterus. Dr. C. C. Norris and Dr. F. S. Dunne.

(For original article, see page 982.)

A Full-Term Pregnancy CompUcated by an Acute Intestinal Obstruction and

False Labor Pains. Dr. John Casagrande. (For original article, see page 1058.)
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Department of Reviews and Abstracts

Conducted by Hugo Ehrenpest, M.D.

Selected Abstracts

Pathology of Labor

Brovm, R. Christie: The Treatment of Obstetric Disproportion, Brit. M. J. l:

1251, 1935.

Recognition of the presence of disproportion is difiBcult, yet most important.

Major disproportions are easily recognized by the ordinary methods of measure-

ment, which reveal marked pelvic contraction. They all require cesarean section.

In cases of minor disproportion the x-ray offers an additional aid to diagnosis, but

the outcome of labor in these cases is uncertain, and a decision can be made only

after a test of labor. This applies especially to primiparas. Pelvic measurements

alone are not a criterion; they must be considered in conjunction with all other

factors when giving the prognosis, i.e., the size of the fetal head, general build of

the patient, age of the patient, mobility of pelvic joints, presentation, course of

first stage, force of uterine contractions, fortitude of the patient, and the molding

of the head.

A vaginal examination is advocated in every case during pregnancy and after

membranes rupture during a test of labor. Induction of premature labor for dis-

proportion has no place in the delivery of a primipara, but it may be useful in

the delivery of a multipara whose i-ecord of a former labor has been carefully

kept and can be used as a guide to the ability of the patient to deliver herself. In

minor disproportions only a test of labor will estimate the patient’s chances for

delivery which no amount of skill can lead an observer to decide upon during preg-

nancy. In all cases of doubt, in the primipara, the patient should be allowed to

go into labor spontaneously at term and the labor be observed. In this way an

accurate opinion can be arrived at during the first stage.

F. L. Adair and S. A. Peard.

Pettit, Garland, Dunn, and Shumaker: Correlation Between the Shape of the

Female Pelvis and the Clinical Course of Labor, Western J. Surg. Obst. &
Gynec. 44: 1, 193G.

Applying the roentgenologic technic and the classification of pelves elaborated

by Caldwell and Moloy in a series of 100 consecutive labors, the authors conclude

that tlie classification of pelves on an architectural basis by roentgen methods is a

simple and clinically feasible procedure, and that in a significant number of cases

a diflicult labor can be forecast by pelviography in patients whose obstetric measure-

ments by ordinary methods appear normal. This is especially evident in tlio

android group.

Hugo Euuenke.st,
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Mann, John: The Mechanism of Rotation in Occipito-Posterior Positions, Canad.
M. A. J. 33: 607, 1935.

The author reviews and discusses various factors concerned with the mechanism

of rotation in occipitoposterior positions. Mention is made of the size and shape

of the maternal pelvis in relation to the maximum available diameters, and the

usual theories are discussed. Positions and degrees of flexion of fetal heads are

used to explain failures of rotation. The idea is advanced that the fetus lumself

is responsible for some rotation of his head. Analgesic drugs that do not inter-

fere with the force of uterine contractions are satisfactory and may be used lib-

erally. In prolonged first stage, membranes should remain intact but after com-

plete dilatation they should be ruptured.

A general discussion of various treatments follows, after -which the author de-

scribes his universal joint forceps and their use. He does not present any data

or statistics.

H. Close Hesseltine.

tei Groen, L. J.: Vertex Presentation With Extended Head, South African M. J.

9: 305, 1935.

Two causes for this condition are offered: the large, -wide pelvis and the flat

pelvis. The term “sincipital presentation” is adopted. In South Africa it is

seen most commonly in women -^vith large, wide pelves, and where the baby has a

round head.

The mechanism of the development of the attitude is described. A round fetal

head and a wide pelvis with little resistance lead to this attitude in multiparas when

the head is high above the brim and begins to enter the pelvis only when labor is

well advanced, and where the membranes had ruptured with early pains.

Posture of the patient is given as a factor in influencing presentation. The

author believes that where the baby’s back is on the right and the patient lies on

her left side, the descent of the head will encourage sincipital or even brow or face

presentations. Amsterdam teaches to allow the patient to remain on the same side

as the back of the baby in normal pelves, and on the opposite side in cases of flat

pelvis.

In sincipital presentations the large fontanel is readily felt. The mechanism
of labor is akin to that of a brow presentation, except that in the latter the maxillary

fossae engage under the symphysis, whereas in the sincipital form the root of the

nose is under the symphysis.

P. L. Adair and S. A. Pearl.

Ka-wakami, H.: Application of “Atonin’’ in the Clinic, Jap. J. Obst. & Gynec.

17: 326, 1934.

The Japanese preparation of pituitary extract is known as ^'atonin. ” ETa-

wakami used tliis drug in about 200 patients during every stage of labor. In the

first stage of labor he injected varying doses up to 0.5 c.c. However, he suggests

that not more than 0.3 c.c. be used during labor. He found that atonin was fol-

lowed by such complications as: rupture of the perineum, fetal asphyxia, and
cerebral hematoma. There were more of such complications among patients who
received atonin than among those who did not. Furthermore, the complications

were proportional to the dose used. The higher the dose the more frequent the com-

plications. The author found the drug very useful for postpartum hemorrhage. He
prefers subcutaneous injection to the intravenous use.

J. F. Greenhill.
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EUey, P. W. S.: Obstructed Labour, New Zealand M. J. 34: 119, 1935.

A case of obstructed labor due to a pelvic kidney is reported. True nature of case

was revealed only at operation. A unilateral, lobulated, single kidney was lying

in tbe true pelvis and to the right. No kidney was palpable on either side of the

lumbar region. Pyelogram confirmed the singularity of the organ. It was a con-

genitally misplaced kidney, said to be more common in women. Patient had no

structural genital defects or leakage of urine indicating an aberrant ureter.

P. L. Adaie and S. a. Pearl.

Katsu, Y.: A Newly Discovered Symptom for the Diagnosis of Anencephalus,

Jap. J. Obst. & Gynec. 15: 507, 1932.

Usually the diagnosis of anencephalus is made before delivery on the following

vaginal findings: (1) palpation of spongy soft tissue surrounded by projecting

cranial bones, (2) abnormal protrusion of the eyeballs, (3) palpation of bony

protuberances such as the sella turcica or the foramen magnum, (4) abnormally

small head, and (5) difficulty in obtaining baUottement due to an abnormally short

neck. In addition to these findings the x-ray examination supplies confirmatory

evidence as does also Negri's sign. According to the latter sign, if pressure is

made on the cerebral substance at the base of the skull, the fetus responds with

a violent motion or with spasmodic movements. The author in two cases found

that pressure on the cerebral substance also produced a sudden and definite slowing

of the fetal heart rate. Release of the pressure resulted in a normal heart rate,

J. P. Greenhlll.

AMtorp, G.: A Contribution to the Diagnosis of Anencephalus Before Delivery,

Acta obst. et gynec. Scandinav. 13; 93, 1933.

Aldtorp describes a ease of anencephalus in which the diagnosis was made before

delivery. The diagnosis was based cliiefly on the circumstance that the fetal

movements were especially lively at every rectal palpation on the presenting head

of the fetus. Tliis symptom, first described by Laulaigne, seems to have been

subsequently overlooked as an indication of anencephalus. The diagnosis was

verified by x-ray examination.

An unmistakable diagnosis can be obtained by radiography. This has been

done in more than 40 cases up to the present time.

X-ray examination to ascertain the possible presence of an anencephalus is in-

dicated under the following conditions: (1) when the fetal head cannot be surely

palpated; (2) in hydramnion, with the possibility of twins excluded; (3) when
there are vigorous fetal movements during palpation of the suspected presenting

part.
J. P. Greenhill.

Porcardo, Diago: A Sign of Orientation in the Diagnosis of Anencephalus,

Ginecologia (Torino) 1: 845, 1935.

The author calls attention to a sign easy to verify in the anencephalus. It con-

sists in the rapid movements of the presenting part (face presentation), but par-

ticularly of the mouth to the point of squeezing the finger introduced in it.

August F. Dako.

Laubscher, A. E.: Methods of Terminating Labor, South African M. J. 9: 222,

1935.

An outline of the physiology and mechanism of the omset of normal labor is

presented, which is summarized as “u number of stimulants with cumulative effect
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are brought to act on a suitably prepared uterus and thereby influence the uterus in

such a way that it starts contracting rhythmically. . . . Pressure of the presenting

part on the lower uterine segment plays its part in the determination of the fre-

quency and severity of the pains.''

Methods advocated are dilatation of cervix and blunt curette in the early months,

using great caution not to perforate uterus. In later months, between third and
seventh, vaginal hysterotomy is advised for skilled operators. After the seventh

month induction is by drugs: castor oil, quinine, and pituitrin.

Eupturing the membranes is a dangerous procedure. The author alludes to the

use of the stomach tube in the uterus and to the use of the metrorynter; the latter

is more certain of producing dilatation.

P. L. Adair akd S. A. Pearl.

Stacey, X.Eric: Analgesics in Labour, Brit. M. J. 1: 817, 1935.

The author approaches the subject of analgesia in labor from the standpoint

of relief of pain for the -whole of labor. So little is known of the mechanism of

pain that he feels we have no scientific basis for rebeving its symptoms. An im-

poverished blood supply to muscles -will elicit pain due to a local production of a

chemical material called ‘'p” substance. For practical purposes the author feels

that a proper attitude toward labor on the part of the mother and confidence in her

accoucheur are the most important factors in the relief of pain. Next, the choice

of drug or anesthetic is of prime importance.

For the first stage he has great success with chloral (30 or 40 gr.) with or with-

out potassium bromide in 4 or 6 ounces of water or glucose. This is repeated in

one hour. It tides the patient over to the period when morplune may be safely given.

Hyoscine used -with morphiae, he feels, needs a constant attendant.

He gives 1/100 gr. of hyoscine repeated in three-fourths hour, two hours later,

and again three hours later depending on the reaction on the patient. In primiparas

he starts this treatment when the cervix is taken up and the os is from 3 fingers

to % dilated, and the pains are ten minutes or less apart and of fifteen to thirty

seconds’ duration.

He enumerates the advantages of hyoscine as (1) simple of administration,

(2) rarely produces hyperexcitability, (3) it produces forgetfulness of pain, (4) it

does not cause uterine contractions to decrease, (5) the infant does not suffer from

oligopnea, (6) the third stage is not prolonged, (7) postpartum hemorrhage is nil.

Morphine he considers one of the most, if not the most, valuable analgesic in

labor.

Of other analgesics he found Gwathmey’s methods tedious and not always ef-

fective. He has not had much experience with the barbiturates except nembutal

which produced pallor and coma in one or two patients and alarmed him. The

author finds no better analgesic in the second stage than chloroform, or gas and

oxygen. He thinks chloroform safe and uses it routinely. He uses gas in selected

cases.

F. L. Adair and L. G. Coon.

Wachenfeldt, S.: Studies on Deliveries Among Multiparas, Acta obst. et gynec.

Scandinav. 15: 1, 1935.

In the "Woman's CUnie at the University of Limd from 1911 to 1930, there were

observed 11,990 pregnancies wliich resulted in the birth of cliildren weighing

2,500 gm. or more, in multiparous women. The duration of labor averaged about

ten hours. It was shortest in women who had had 2 or 3 children but rose -with

further increase in parity. The frequency of head presentations diminished -with

increase in parity, whereas transverse presentations tended to rise in frequency
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with, increase in parity. Breech presentations occurred with equal frequency among

all the patients. As parity increased the weight of the children of both sexes

increased.

Placenta previa increased uith increase in parity. There did not seem to be

any change in the incidence of the toxemias of pregnancy. There was^ however, a

greater predisposition to preeclampsia and eclampsia as the age of the patient

increased. Abruptio placentae definitely increased with increase in parity as did

also diseases accidental to pregnancy. Postpartum hemorrhage increased in fre-

quency with increase in parity, but puerperal infection tended to decrease in fre-

quency.

There was no difference in mortality between the primiparas and multiparas,

but the death rate of the children showed a marked rise among the multiparas.

J. P. Greenhill.

Healy, T. M.: Observations on the Eesults of Operative and Spontaneous De-

liveries, Irish J. M. Sc. 6: 543, 1934.

An increasing incidence of operative interference during pregnancy and labor

is revealed in the publications from almost all maternity centers. The obstetrician

of today, working in a well-equipped hospital as a member of a team, rejoices in

the knowledge that he can show better statistics in his operative cases than were

obtained when surgical intervention during parturition first became fashionable.

Whether he has fewer fatalities to his discredit after a decade or two in practice,

is more open to doubt; for in his enthusiasm for manual dexterity he is in danger

of losing sight of tlie fact that he has yet to achieve results which will bear com-

parison with those of the spontaneous deliveries he so frequently cuts short. If

we justify our operations by pleading that modern civilization has produced women
who cannot deliver their babies, it seems arrogant to assert that the same genera-

tion has begotten a race of obstetricians to make good the failures.

Wm. 0. Henske.

Hirst, J. C.: Active Versus Conservative Management of Planned Deliveries,

Am. J. M. Sc. 190: 806, 1935.

Conservative ward obstetrics is safest for mother and child; but reasonable as-

sistance by a trained specialist yields as good results with more relief. Internes

should be preinstructed in proper methods of delivery and the importance of rigid

adherence to technic, and must be supervised in every abnormal labor and in all

operative deliveries. A member of the major obstetric staff should be present at

all operative deliveries other than outlet forceps, and at all breech deliveries. No
effort whatever should be made to interfere with natural birth for the purpose of

exhibition to students, since demonstration forceps or other operative deliveries

instituted only for instruction of students or internes have been found unjustifiable,

J. Tiiornwell Witherspoon.

Sobiolis: Eeflections on the Delmas Procedure, Bull. soe. d ’obst. et de gynec. 24:

582, 1935.

After having performed the Delmas method of forcible dilatation of the cervix

under spinal anesthesia twelve times, the author stopped to analyze his results.

The fir-st patient died four hours after labor but the baby remained alive. The

second patient was in a precarious condition for three hours after delivery. The

.sarhe held true for the third patient who had an extensive postpartum hemorrhage.

The fourth patient suffered .an extensive hemorrhage from the left side of the
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vagina and the cervix. The fifth and sixth cases had no complications. The
seventh patient had repeated hemorrhages which finally necessitated a vaginal

hysterectomy. The eighth patient had a severe laceration of the cervix. The ninth

patient died, three hours after delivery of a dead baby, without any signs of hem-

orrhage. The tenth patient suffered from severe headaches. The eleventh patient

had a serious cervical laceration. The twelfth patient was critically ill for eight

hours after delivery and had to be transfused although there was no hemorrhage.

On the basis of this experience the author feels that the Delmas procedure should

be used only in rare cases when it is impossible to deliver a baby by any other

means. It should be performed only in a hospital where preparations should be at

hand for possible complications. The patient must be closely watched for at least

five to six hours after delivery.

J, P, Greenhill.

Eucker, M. Pierce: Obstetrical Shock, Virginia M. Monthly 62: 254, 1935.

Obstetric shock may be divided into three groups: (a) that due to hemorrhage;

(b) other conditions well recognized as causing shock that may be concomitant

with labor such as ruptured appendix, perforating gastric ulcer, ovarian cysts with

tmsted pedicle, etc., and (c) shock with no discoverable cause. The author quotes

15 instances of obstetric shock with no discoverable cause in a series of 77177 cases

of abortions and full-term labors. He suggests as possible cause of this type of

shock the spill of blood or fluid into the peritoneal cavity through the fallopian

tubes. It seems noteworthy that among the 15 cases reported by him there was

only one of unaided delivery.

Eugene S, Auer.

Wahl, F. A.: Sequelae in Children Born After Tribrom-Ethanol (Avertin) Anes-

thesia, Arch, f, Gynak. 157: 17, 1934.

The use of tribrom-ethanol is of serious consequence to the babies that are born

under the influence of this drug. Over 50 per cent show marked asphyxia even

hours after delivery. In addition, over one-lialf are markedly apathetic, have a weak-

ened cry, or rather whimper, nurse very poorly, and therefore have a marked in-

crease in frequency and amount of aspirations and show a disturbed weight curve.

Prom the fetal point of view, therefore, this method of anesthesia should be

vigorously condemned.
Ealph a. Eeis.

Atlee, H. B.: Evidence in Favour of a More Active Puerperium: A Study of 500

Cases, Canad. M. A. J. 33: 144, 1935.

In a study of the results of physical activity in the puerperium, the author finds

some evidences to refute the more common idea that the puerperal woman should

be inactive.

On the day following delivery the patient sits up in bed, but when reclining

should be on her sides and abdomen. The leg, arm, and body exercises are gradu-

ally instituted beginning on the second day. On the fourth day the patient aits in

a chair by the side of the bed. These activities are reserved for the normal cases

and those having had forceps delivery and perineal repairs. If the patient ob-

jects, she is not forced, and if a fever develops she is restricted to bed rest.

The tables indicate that with a more active puerperium involution is not im-

paired, prolapse is not increased, the lochia disappear more quickly, infections
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and embolisms are not increased, and the patients are able to take up their house-

hold duties earlier and -with more zest. However, this series consists of only

500 cases.

H. Close Hesseltine,

Moir, Ohassar: The Merits and Demerits of Oxytocic Drugs in the Postpartum

Period, Proc. Eoy. Soc. Med. 28: 1654, 1935.

Oxytocic substances are administered during the puerperium for three reasons:

(1) To prevent atonic hemorrhage, (2) to check uterine hemorrhage, and (3) to

promote involution.

As far as the writer knows there is no direct evidence that involution is aided by

such drugs. Stopping indiscriminate routine use of these drugs in his services, in

liis belief, has saved nurses much unnecessary work, patients much inconvenience and

nausea, the hospital a good sum of money, and as far as could be seen the uteri

involved just as they had done before. Misuse of ergot may lead to gangrene of

the extremities. The effect of oxytocic drugs can be recorded either by the Bourne

and Burn’s method (water filled bag in uterus connected with manometer) or

Dodek’s instrument recording changes in uterine shape through abdominal walls. In

his own studies the writer found the latter method entirely suflScient for the purpose.

Glycerin, injected into uterus through a catheter, is an unreliable method of stimu-

lating uterine contractions. Gravitol, a proprietary drug claimed to have ergot-like

action, injected intramuscularly has a relatively feeble effect for about twenty

minutes. Histamine (on the market under the trade name ‘‘ergamine") cannot

be given in a dose large enough to be therapeutically effective %Yithout also pro-

ducing undesirable by-effects. It is unsuited for any obstetric emergency. Ergo-

toxine and the almost identical alkaloid ergotamme (trade names femergin or

gynergen) are now freely used. Other ergot alkaloids more recently isolated are

sensibaniine and ergoolavine. All four make a well-defined group in regard to their

clinical action which is practically the same. They have large molecules and, per-

haps because of this, are slow to take effect when administered in permissible dosage.

Wlien given by mouth no effect is seen in graphic recording before thirty-five minutes

have elapsed. Eesulting uterine contractions are small and erratic. It seems

possible that repeated oral administrations may lead to a prolonged heightened

irritability of the uterus. Administration of members of this group by intra-

muscular injection is a more satisfactory procedure. After about twenty minutes

strong contractions gradually set in which soon merge into a uterine spasm, followed

by strong isolated contractions for several hours. The new alkaloid ergometrine in

several respects contrasts to those already mentioned. Clinically and pharmaco-

logically it must be placed in a class by itself. It is remarkable for its rapidity

of action. It works by mouth usually in five to eight minutes, by intramuscular

injection in three to four and a half minutes, l)y intravenous administration in

about one minute. There is a uterine spasm which lasts for about an hour and is

followed by strong regular contractions for one and a half to three hours. Clinically

the ergotoxinc-ergotamino group is distinctly inferior to ergometrine, though the

spasm of the first group, setting in later, lasts longer.

There follows a consideration particularly of posterior pituitary extracts in the

prophylaxis of postpartum hemorrhage. The purified pitocin, largely freed of the

pressor principle, is preferable to the usual preparations especially in cases of

obstetric shock. Pituitary extract for long has been the sheet anchor in treating

postpartum hemorrhage on account of its r.apid and intense action, but the new

ergometrine now is a serious rival, especially when administered intravenously. Its

use is not contraindicated by obstetric shock.

Hugo Bhuenfest,
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Naljawiasky, W.: Uterine Ruptures, Monatsehr. f. Geburtsh. u. Gynak. 98; 167,

1934,

Among 6,367 labor cases at the Second Moscow Woman's Clinic, there were 15

cases of uterine rupture. One of these women had a rupture of the uterus twice.

The author found that rupture of the uterus occurred much more frequently in

multiparas than in primiparas. Symptoms of rupture may be entirely absent. The
progress of labor may not cease after the rupture has occurred, and in some eases

spontaneous delivery took place after the rupture. In the diagnosis of uterine

rupture the history and external examination are of the greatest importance. The
most efficient treatment for uterine rupture is an abdominal operation. Etiologic

factors in uterine rupture are connective tissue changes in the uterus, especially the

presence of scars and inflammatory changes.

J. P. Greenhill.

Bazan, Julio, and Imaz, Francisco A. Uranga: The Treatment of Rupture of the

Uterus, Rev. espan. de obstet. y ginee. 20: 454, 1935.

The writers report 21 cases of rupture of the uterus in 27,500 obstetric patients

admitted to the hospital. Fourteen patients were cured and 7 died, 2 from peritonitis

and 5 from hemorrhage and shock. Surgery was performed in 18 patients while

three patients were treated conservatively. Hysterectomy was done in 13 cases and

2 cases were sutured. Two of the hysterectomies were done vaginally and one

case was sutured from below. Of the 13 abdominal hysterectomies, 7 patients lived

and 6 died of either hemorrhage, shock, or peritonitis. All patients operated upon

vaginally lived. Patients’ ages ranged from twenty-two to thirty-five years. All

except three of the patients were multiparas with many children. Blood transfusions

were done in only 9 patients, 7 of whom lived. The small number of transfusions

was due to the fact that during the first few years of e.xistence of the hospital, the

blood transfusion department was not functioning. The writers agree that surgery

and not expectant treatment should be the procedure to follow but that the patient

must be prepared by transfusion, especially when there is shock—even if the opera-

tion must be delayed for a few hours. Suturing the uterus may be done in clean

cases.

F. L. Adair and J. Suarez.

Coutts, D.; Foetus Removed From Mother’s Thigh Following Rupture of the

Uterus, Proc. Roy. Soc. Med. 29: 308, 1936.

Under this strildng title the following case is reported : A Hindu woman, thirty-

five years old, was admitted to the Hospital for Women in Patna, India, A few
hours previously she had been knocked down and run over by a heavy motorbus.

Outside of cuts and bruises on various parts of the body she showed enlarge-

ment of the lower abdomen and a swelling in the upper third of the right thigh.

The latter swelling on palpation suggested the presence of fetal parts, and on ques-

tioning, it was ascertained that the woman had not menstruated for the last four

months. Vaginal examination revealed an enlarged and soft uterus, tilted to the

right. Cervix enlarged, soft, closed, no bleeding. To right extreme tenderness.

Catheter urine clear. Pulse 86, small, easily compressible; respiration 37. Patient

in profound shock and semiconscious. Appropriate measures against shock immedi-

ately taken. Next day patient was improved and swelling in thigh larger. An x-ray

picture (presented in this report) confirmed palpatory findings, namely, a fetus with

head down, lying in front of femur. With a vertical incision, extending up to the

groin, the fetus was removed, lying just under skin and superficial fat in a bag of

bloody fluid. The inguinal ligament was found detached at both its ends and the

muscles attached to the anterior third of the right iliac crest were tom. Then

incision was extended upward, following the cord, rmtil the uterus was reached.
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There was a rupture anteriorly, grasping the placenta which was extracted. Prac-

tically no bleeding. The structures below the deep fascia of the thigh were un-

affected. Some blood in peritoneal cavity. Considering the patient in no condi-

tion for a hysterectomy, the uterine rent was stitched up like in a cesarean section.

Within the abdomen a big rent, eight inches long, was felt running up to the costal

arch. It was closed, after further lengthening the incision. Finally wound closed

and two drainage tubes inserted through stab wounds. Eecovery proceeded rather

satisfactorily when patient, about five weeks after operation, on account of a terrific

earthquake rushed outside in a heavy rain. She developed a pneumonia from which

she recovered, finally was discharged in satisfactory condition.

The striking displacement of the fetus could be explained in two ways: (1)

Bus struck her on the left, running over her, rupturing uterus and forcing fetus

down into thigh; (2) blow and pressure were on the right, stripping skin and fascia

off the thigh, they detached the inguinal ligament and abdominal muscles, tore the

peritoneum and ruptured the uterus. On rebound, the contracting uterus squeezed

the fetus under the skin of the right tliigh along the line of least resistance.

Hugo Ehrenpest.

Frewer, Edward: Twins With Doubly Knotted Cords, Brit. M. J. 1: 159, 1936.

A case is reported of twins sharing one amniotic sac and showing an unusual

development of the umbilical cords. Arising from the placenta was a single thick

cord; 1^ inches from the placenta it divided into 2 cords, one unusually thin, 25

inches long, belonging to the first child, the other of normal thickness 15 inches

long. The thin and longer cord formed two knots by being looped and twisted

about the thicker, shorter cord. Both knots were easily loosened, and no adhesions

were present. The babies weighed 3 pounds 10 ounces and 4 pounds 5 ounces, re-

spectively. The smaller of the two survived; the larger died after thirty hours with

signs of cerebral immaturit5\
F. L. Adair and S. A. Pearl.

Coleman, J. Stanley; Two Cases of Twin-Locking, Lancet 1: 196, 1936.

Because twin-locking is so very rare, the author reports two cases of this condi-

tion.

The first patient was aged twenty-nine, gravida ii. After 28^/f> hours of labor,

the cervix was still three-fourths dilated. Under anesthesia it was fully dilated

and above were two heads palpated, impacted at the brim. The second head was
wedged under the chin, against the neck and upper thorax of the first fetus. The

second head was liberated and displaced upward. The head of the first fetus was

flexed, rotated and then delivered by forceps. Loops of cord were then discovered

to be responsible for the extension. Because of moderate bleeding the second fetus

was immediately delivered by forceps. The twins were binovular. The mother and

twins had an uneventful recovery.

The second patient was aged twenty-seven, a primigravida, and was admitted

to the hospital because of severe toxemia. The toxemia improved. Nineteen days

after hospitalization the membranes ruptured spontaneously and labor ensued. jVfter

eighteen hours it was evident that a serious obstruction existed. An examination

under anesthesia revealed a ijrolapse of a hand under the chin of the first fetus and

tho head of the second fetus was at the inlet. The second head was displaced and

the first head was delivered by forceps. The second twin was delivered by forceps

immediately.

In both of these patients the anesthesia and manipulations were carried out with

the patient in the left lateral position. The author advises early interference before

impactions become severe.
H. Close Hesselt/.ve.
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Constantine, M. C. E.; A Case of Quadruplets, Brit. M. J. 2; I20fi. 1935.

Quadruplet pregnancy occurs once in 654,455 births, as calculated by Diddle and
Burford from a total of 219,899,446 recorded births.

The author describes the case of a para iii, aged thirty-four, giving birth to four
living boys, diagnosed antenatally by x-ray. The delivery was uneventful. Two
babies presented as vertex and two by the breech.

The placenta was expelled in two portions. One larger mass consisted of two
placentas joined by contiguous margins. One of these had one chorionic and two
amniotic sacs; the attached one had a distinct chorion and amnion. The placenta,
expelled separately, had a complete chorion and amnion. Hemorrhage was not
excessive.

The infants weighed 3 pounds 7Vi ounces, 2 pounds 2^ ounces, 3 pounds 8%
ounces, and 3 pounds 10 ounces twelve hours after birth. First born died three days
later as result of atelectasis of lungs and a patent foramen ovale. The second baby
died on the sixth day, showing atelectasis at postmortem. The mother’s puerperium
was normal.

F. L. Adair axd S. A. Pearl.

Items

American Board of Obstetrics and Gynecology

The next written examination and review of case histories of Group
B applicants by the American Board of Obsteti’ics and Gynecology
will be held in various cities in the United States and Canada on
Saturday, March 6, 1937.

The next general examination for all candidates (Groups A and B)
will be held in Atlantic City, N. J., on June 8 and 9, 1937, immediately
pi'ior to the American Medical Association meeting.

Application blanks and booklets of information may be obtained
from Dr. Paul Titus, Seez-etary, 1015 Highland Building, Pittsburgh

(6), Pennsylvania. Applications for these examinations must be filed

in the Secretazy's office not later than sixty days pzlor to the sched-

uled date of examination.

Central Association of Obstetrics and Gynecology

Tlze Eighth Annual Meeting of The Centz*al Assoeiatiozz of Obstetri-

cians and Gynecologists was held in Detz’oit, October 15, 16, and 17.

The guest speaker was Dr. Emil Novak of Baltimore. The following

officez-s wez-e elected for the coming year:

President: Dz-. Jean Paul Pz-att, Detz*oit.

President-Elect: Dz-. Eobert D. Mussey, Kochester.

Vice-President: Dr. Calvin B. Hannah, Dallas.

Secretazy-Treasuz’er : Dr. Ralph A. Reis, Chicago.

Asst. Secretary: Dr. William E. Mengert, Iowa City.

Dallas was chosen as the meeting place for 1937.



Correspondence

Inquiry on the “Safe Period,” hy the National Committee on Maternal Health,

Inc.

To the Editor:

In line with our interest in “medical aspects of human fertility,” we are im-

pressed by the extensive and increasing interest in and reliance upon the so-called

“safe period” as a means of contraception. There is urgent need for determining,

as accurately as possible, whether there exists, for the regularly menstruating woman,

a predictable and reliable moiety of her cycle in which fertilization is impossible.

The National Committee on Maternal Health is undertaking to collect pertinent data

which, by reason of their source, will be of exceptional value. The cooperation

of the medical profession is invited for this investigation.

We seek to enlist specially quabfied married couples who will scrupulously keep

and transmit to us—through their doctors and, of course, confidentially—accurate

and complete records of menstruation and coitus over a long period of time, several

years if possible. We hope that physicians reading this journal may, directly or

indirectly, enable us to receive the cooperation of suitable couples, of whom one or

both are, say, physicians or graduate students or faculty members or research workers

in biologic or other scientific departments, therefore competent to furnish trust-

worthy records and also scientifically interested in contributing to this investigation.

A couple such as we wish to enlist might prefer not to have a pregnancy develop

during the next year or more, although if one .did develop it would not be calamitous.

Accordingly the couple would observe the so-called “safe period” as their sole

means of avoiding conception. If that succeeds, and then the time comes when they

desire a child, they would reverse their practice, confining coitus to occasions out-

side the “safe period,” or they would at least restrict intercourse to the moities

of the menstrual cycle when, tlieoretically, pregnancy is most likely to result, and

then record how soon it does result. Needless to say, there must be no known or

probable factor of involuntary sterility in either one of the couple.

The frankly experimental character of the coital practices upon wliich these

records are based, and the special qualifications of the recorders, will make these

data uniquely valuable.

The Committee is peculiarly fitted to collect these records. Its territory is large

enough to encompass couples in number adequate for the investigation—couples who,

by reason of their particular qualifications and their willingness to volunteer, must

be few in any one community, no matter how large the latter may be.

Upon application, we shall be glad to furnish to physicians simple record forms

and brief instructions easy to follow which they may distribute to cooperating

patients. Wc hope to hear from as many as possible who are reached by this an-

nouncement. Please address: National Committee on Maternal Health, Inc., New
York Academy of ^^ledicine Building, 2 Ea.st 103rd .Street, New York, N. Y,

—Eayjiond .Squiek, M.D,

Executive Secretary.

lOSG
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human, in intermenstrual pe-
riod, preliminary study of
(Wollner), 365

Cervicitis and endocervicitis in relation
to gynecologic symptomatology
(Holloway), 304

Cervix, cancer of, iliac lymphadenectomy
plus radiation in borderline
(Taussig), 777

carcinoma of, in prolapsed uteri
(Strauss), 1068

of rhesus monkey, similarity in, and
woman (Dickinson and Hart-
man), 813

uteri, benign and malignant polyps of
((leiger), 465

Cesarean section, analytical study of 347
consecutive (Feiner) , 1001

in dystocia (Hanna), 452
low or cervical (Phaneuf), 240
operations, low cervical and classical,

a critical study of (Falls), 989
Chicago Gynecological Society, transac-

tions of, 175, 354, 538, 1075
Child psychiatry (Kanner), 534 (Book

review)
Children, congenitally malformed, paren-

tal age difference and conception
of (Murphy), 873

Chorionepithelioma complicated by sep-
ticemia (Cron), 348

early, arising in hydatidiform mole
(Garber and Young), 321

Circumcision, infant, new and efficient
method of (Calhoun), 159

Clamp, umbilical cord, new all metal
(Ziegler), 884

Cliniques Obstetricales (Devraigne), 532
(Book review)

Clitoris, epithelioma of (Monen), 882
Collected writings (Hess), 536 (Book

review)
Colpocleisis, Le Fort (Adair and DaSef),

218
Conception of congenitally malformed

children, parental age difference
and (Murphy), 873

voluntary, problem of (Carvalho Azeve-
do). 886 (Abst.)

Congenital malformations, heredity as
cause of (Macklin), 258

pneumonia (Leff), 286
Contraception, indications for, from

point of view of obstetrician
and gynecologist (Montgomeiy )

,

470
Cord clamp, umbilical, new all metal

(Ziegler), 884
umbilical, clamp, an improved (Kahn),

513
Corpus luteum excision, menstrual bleed-

ing after, followed by estrin or
progestin therapy (Wiesbader,
Engle, and Smith), 1039

symptomatic rupture of graafian
follicle or (Kretschmar and
Arnell), 308

Correspondence, 304, 901, 903, 1080
Cyst, dermoid, diagnosed by x-ray

(Heffernan), 507

D
Decidua polyposa with abnormal adhe-

sions (Lebovitz), 100
Delivei'ics among multiparas (Wachen-

feldt), 1079 (Abst.)
management of planned, active versus

conservative (Hirst), 1080
(Abst.)

operative and spontaneous, observations
on results of (Healy), 1080
(Abst.)
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Delivery at Bronx Hospital, critical
analysis of first 3,0G0 cases
(Kushher), 871

cell volume following, and its relation
to blood loss and postpartum
infection (Pastore) ,

' 859
of full-term living child Gl^ months

later (McKenzie), 480
of normal living child, abdominal preg-

nancy at term with (Woods),
155

pregnancy and, at term following re-
construction of oviducts (Hol-
den), 34G

Delmas procedure, i-efiections on (Ro-
biolis), 1080 (Abst.)

Dermoid cyst diagnosed by x-ray (Hef-
fernan), 507

Diabetes complicating pregnancy (111),

157
Diagnosis, differential, an index of

(French), 534 (Book reviewl
Dial urethane for obstetric analgesia,

further observations with
(Brown). 1017

Differential diagnosis, an index of
(French), 534 (Book review)

Dilatation, cervical, in dry labor and after
deliberate early rupture of mem-
branes (King), 201

Doderlein bacillus, survey of vaginal
flora at various ages with
special reference to (Weinstein,
Bogin, Howard, and Finkel-
stone), 211

DUhrssen’s incisions (Abrams), 312
Dysmenondiea, progesterone treatment for

(Eiden and Wilson), 91
Dystocia, cesarean section in (Hanna),

452

B
Eclampsia and other toxemias of preg-

nancy, 355 (Abst.)
at University of Virginia Hospital

(Brame), 302 (Abst.)
atmospheric changes on incidence of

(Euflnger and Welkershelmer),
3G2 (Abst.)

blood and plasma volume changes in
(Dieckmann). 927

cerebral pressure in (Spoljanskij and
Juzelevskij), 3G1 (Abst.)

clinical aspects of (Fauvet), 303 (Abst.)
detection of, what significance has

galvanic irritability in (Spieg-
ler), 301 (Abst.)

experimental production of, by means
of guanidine intoxication (Wo-
don), 300 (Abst.)

hypophyseal disorder (Fauvet). 300
(Abst.)

in Denmark (Hauch and Lehmann),
303 (Abst.)

in Hong-Kong (Tottenham), 302 (Abst.)
renal function in pregnancy toxicosis

and (de Snoo), 358 (Abst.)
statistical survey of (Kimbrough and

Shirey), 415
Ectopic pregnancy, unruptured (Sclieff-

ler), 1001
Edema neonatorum, pulmonary, and pul-

monary congestion (Leff), 280
Editorial comment, 899

carcinogenic and estrogenic sub-
stances (Frank), lOS

Embolism, air, fatal, on elglitli day of
puerperium (Quigley and
Gaspfir), 10.51

Emphysematous v.aginltis (Robberson and
Owen), 1002

Endoccrvicltls and cervicitis in relation
to gj’necologlc symptom.atology
(Holloway), 304

ioniz.-ition method for treatment of
(Forman), .503

Endocrine system, rel.itlon of. to tumor
growth (Emge and Murphy),
593

Endocrinology, gynecologic, and organ-
otherapy, brief epitome of
(Novak), 887

Endometrial changes, evaluation of
hypophyseal factor in inter-
pretation of (Simpson, Ellison,
Phelps, and Burch), 129

hyperplasia, relation of, to adenocar-
cinoma of uterus (Novak and
Yui), 074

treatment of, by progesterone therapy
(Wilson and Eiden), 194

Endometriomas, histogenesis of (Man-
kin), 040 (Abst,)

Endometriosis during final month of
pregnancy (Olson and Hans-
mann), 148

of umbilicus (Strongin), 330
ovarian, omental and pelvic, blcornate

uterus with (Frosch), 490
Endometrium, myometrium, symptom^,

and associated pathology, atudy
of flbromyomas of uterus with
respect to (Kanter, Klawans,
and Bauer), 183

Epithelioma of clitoris (Monen), 882
Ergot alkaloids in puerperium, notes on

use of recently introduced (Der-
Brucke). 474

in puerperium (Beecham), 330
Esophageal stenosis of newboi’n, trach-

eoesophageal hstula and com-
plete (Kassebohm and Schrei-
ber), 509

Estrln and prolan in pregnancy (Smith
and Smith), 301 (Abst.)

or progestin therapy, menstrual bleed-
ing after corpus luteum excision
followed by (Wiesbader, Engle,
and Smith), 1039

Estrogenic and carcinogenic substances
(Frank), 108 (Editorial)

substances in blood of women (Fluh-
mann), 012

Excision, corpus luteum, menstrual bleed-
ing after, followed by estrin or
progestin therapy (Wiesbader,
Engle, and Smith), 1039

Extraperitoneal pelvic conditions in
women (Brady), 577

F
Fallopian tubes, primary cancer of

(Robinson), 84
research on ligation of (Ronflnl), 975

Femoral neck, fracture of, following
irradiation (Dalby, Jacox, and
Miller), 50

Fetal asphyxia due to artificial rupture
of membranes (Furtado), 900
(Abst.)

death, antepartum (Horner), 07
intrauterine, biologic test for diag-

nosis of (Rezek). 970
heart dilatation (Leff), 280
tones in ablatio placentae (Richard-

son), 429
heartbeat, palpation of, through mater-

nal abdominal wall (Griffin),
515

Fetus removed from mother’s thlgli
following rupture of uterus
(Coutts), 1083 (Abst.)

Fetuse.s, retained dead, dissolution and
absorption of, an experimental
study of (Grosman), 904

Fibroids, retroperitoneal cystic, forty-
nine-pountl (Lindeman), 151

uterine, and sterility (Randazzo), 177
(Abst.)

po.sslblc cause of (Witherspoon), 170
(Abst.)

I'^ibromas, uterine, after menopause
(Goldenborg-Bayler), 180 (Abst.)

Flbromyomas of uterus, study of, with
respect to endometrium, myome-
trium, symptoms, and associated
pathology (Kanter, Klawans,
and Bauer), 183
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Flbromyxoma of ovai-y (Pastiels), ISO
(Abst.)

Fistula, tracheoesphageal, and complete
esophageal stenosis of newborn
(Kassebohm and Schreiber),
509

vesicovaginal, pad for keeping patient
dry in bed in cases of (Murphy),
516

Follicle hormone content in blood of
eclamptics (Bickeubach and
Fromme), 360 (Abst.)

Follicular rupture, peritoneal hemorrhage
resulting from (Convert), 456
(Abst.)

Folliculin and pituitai*y substance, in-
duction of labor by use of
(Voron and Contamin), 905
(Abst.)

Forceps delivery, contracted midpelvis,
transversely, with particular
reference to (Hanson), 3S5

Fracture of femoral neck following
irradiation (Dalby, Jacox, and
IMiller), 50

Friedman test, quantitative, in hydatidi-
form mole and vomiting of
pregnancy (Schoeneck), 104

Functional origin, amenorrhea of, man-
agement of secondary (Tamis),
845

G
Galactorrhea, pathogenesis (Kraus), 900

(Abst.)
Galvanic irritability in detection of

eclampsia (Spiegler), 361 (Abst.)
Genital prolapse following vaginal pan-

hysterectomy, an operation to
correct (Brady), 295

staphylococcic antinophytosis in human
beings (Berger and Vezina),
527 (Abst.)

Gonadotropic substances, study of action
of, precipitated by tannic acid
(Nau), 272

Graafian follicle, symptomatic rupture of,

or corpus luteum (Kretzschmar
and Arnell) , 308

Granulosa ceil carcinoma (Kelley and
Gnassi), 340

tumor bio-assay of (Gospe), 495
of ovary (Wolfe and Kaminester),

485 (Abst.)
Guanidine intoxication, experimental

production of eclampsia by
means of (Wodon), 300 (Abst.)

Gynatresia, traumatic (Kassebohm and
Schreiber), 809

Gynecologic conditions, test for preg-
nancy and certain, new, rapid
and economical (Gilfillen and
Gregg), 498

endocrinology and organotherapy, brief
epitome of (Novak), SS7

findings in children, unusual (Clauberg),
Oil (Abst.)

symptomatology, cervicitis and endocer-
vicitis in relation to (Holloway),
304

Gynecologist and obstetrician, indications
for contraception from point of
view of (Montgomery), 470

retroperitoneal pelvic tumors en-
countered by (Miller), 052

Gynecology, abdominal malignancy, re-
lationship of acanthosis' nigri-
cans to (Masson and Mont-
gomery), 717

abortion, bacteriologic study of 500 con-
secutive, with treatment and re-
sults (Brown and Hunt), 804

spontaneous and induced (Taussig),
529 (Book review)

therapeutic, by means of x-ray
i

(Mayer, Harris, and Wimpf-
heimer), 945 '

Gynecology—Cont’d
adenocarcinoma of uterus, relation of

endometrial hyperplasia t o
(Novak and Yui), 674

amenorrhea of functional origin, man-
agement of secondary (Tamis),
845

and obstetrics, practical problems of,
department of, 518, 887, 1069

aneurysm, abdominal (Falls), 164
Banti’s disease and pregnancy (Mc-

Kenzie). 486
cancer, calcium and phosphatase

studies in, of female sex with
consideration of basal metabolic
rate and urine pH (Bowman
and Pitts), 957

of cervix, iliac lymphadenectomy
plus radiation in borderline
(Taussig), 777

primary, of fallopian tubes (Robin-
son), 84

carcinoma, granulosa cell (Kelley and
Gnassi), 340

metastatic, to ovary from vocal cord
(Kirshbaum), 105

of body of uterus (Norris and
Dunne), 982

of cervix in prolapsed uteri (Strauss),
1008

ovarian, clinical review of 110 cases
of (Lynch), 753

cervicitis and endocervicitis in relation
to gynecologic symptomatology
(Holloway), 304

chorionepithelioma complicated b y
septicemia (Cron), 348

early, arising in hydatidiform mole
(Garber and Young), 321

colpocleisis, Le Fort (Adair and DaSef),
218

dermoid cyst diagnosed by x-ray
(Heffernan), 507

dysmenorrhea, pi’ogesterone treatment
for (Elden and Wilson), 91

dystocia, cesarean section in (Hanna),
452

endocervicitis and cervicitis in relation
to gynecologic symptomatology
(Holloway), 304

ionization method for treatment of
(Forman), 503

endometrial hyperplasia, treatment of,
by progesterone therapy, some
points in (Wilson and Elden),
194

endometriomas, histogenesis of (Man-
kin), O-IO (Abst.)

endometriosis during final month of
pregnancy (Olson and Hans-
mann), 148

of umbilicus (Strongin), 330
ovarian, omental and pelvic, bicornate

uterus with (Frosch), 490
epithelioma of clitoris (Monen), 882
fibroid, retroperitoneal cystic, forty-

nine-pound (Lindeman), 151
uterine (Witherspoon), 170 (Abst.)

fibromyomas of uterus with respect
to endometrium, myometrium,
symptoms, and associated pa-
thology, study of (Kanter,
Klawans, and Bauer), 183

galactorrhea, pathogenesis of (Kraus),
900 (Abst.)

gynatresia, traumatic (Kassebohm and
Schreiber) , 809

Ijematosalpinx, twisted, complicating
pregnancy (Savage), 1043

hemorrhage, benign, radium Irradiation
for (Norris and Behney), 601

hydatidiform mole, early chorionep-
ithelioma arising in (Garber
and Young), 321

hysterectomy, subtotal and total (Read
and Bell), 179 (Abst.)

total, by abdominal versus vaginal
route in benign uterine disease
(Richardson), 0-41
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Hysterectomy, Total—Cont’d
versus subtotal (Goodall), 628

hysterosalpingography, uteroovarian ve-
nous system, escape of lip-
iodol into (Lin and Tsou), 497
(Abst.)

hysteroscopy (Hamaut and Durand),
784 (Abst.)

interposition of uterus, secondary
sequelae after (Dannreuther),
699

intractable pain in pelvis and lower
extremities, intrathecal injec-
tion of solution of alcohol for
(Meynier) , 263

ionization method for treatment of en-
docervicitis (Forman), 503

irradiation, fracture of femoral neck
following (Dalby, Jacox, and
Miller), 50

I’adium, for benign ' hemorrhage
(Norris and Behney), 661

leucorrhea (Sharman), 517 (Abst.)
lymphadenectomy, iliac, plus radiation

in borderline cancer of cervix
(Taussig), 777

menorrhagia, radium for, full-term
normal pregnancy following use
of 1000 mg. hr. of (Schmitz), 351

menstrual bleeding after corpus luteum
excision, followed by estrin or
progestin therapy (Wiesbader,
Engle, and Smith), 1039

myoma, 170 (Abst.)
myomectomies, why necessary to per-

form (Hamant), 179 (Abst.)
myxofibrosarcoma of ovary (Hixson),

1G2
ovaries, removal of both, pi’egnancy

after (Scott), 1007
panhysterectomy, vaginal, an operation

to correct genital prolapse
following (Brady). 293

pelvic conditions, extraperltoneal, in
women, further study o f

(Brady). 577
inlet as determined by direct measure-

ment, size and shape of (Schu-
mann) , 832

polyneuritis of pregnancy (Bingham),
144

polyps, benign and malignant, of
cervix uteri (Geiger). 403

prolapse, genital, operation to correct,
following vaginal panhyster-
ectomy (Brady), 295

prolapsed uteri, carcinoma of cervix in
(Strauss), lOOS

puerperal Inversion of uterus, con-
tribution to etiology and treat-
ment of (Gordon). 399

pyelitis in toxemias of pregnancy
(Peters, Lavietes, and Zimmer-
man), 911

radiation in borderline cancer of cervix,
iliac lymphadenectomy (Taus-
sig). 777

rupture of uterus, treatment of (Eazi'in
and Imaz), 1083 (Abst.)

septicemia, chorlonepithelioma com-
plicated by (Cron), 348

splenectomy (3IcKenzle), 480
sterility, some aspects of, considcnitlon

of (Moench), 106
trichomonas vaginalis in vitro (Shclan-

ski), 510 (Abst.)
vaginitis (Huffman), 193 (.Vbst.)-

toxemias of pregnancy, pyelitis in
(Peters, Lavietes, and Zimmer-
man), 911

tum.or, Brenner, genesis of (Fauvet),
693 (Abst.)

of ovary (Gaines). 1.57

granulo.s.a cell, bio-assay of (Gospe),
19.5

of ovarv (Bernstein). 1023
ovarian, operations for, .study of

1,101 cases of (Bernstein). 102.3

Gynecology, Tumor—Cont’d
retroperitoneal pelvic, encountered by

gynecologist (Miller). 052
vaginal discharge, human, hydrogen

ion concentration of (Oberst
and Plass), 22

vaginitis, emphysematous (Robberson
and Owen), 1002

histopathology and treatment of
(Adair and Hesseltine), 1

senile, new concept of (Simpson and
Mason), 125

trichomonas, aldarsone in treatment
of, investigation of new pen-
tavalent arsenical (Bland and
Rakoff), 835

H
Habitual abortion, progesterone in com-

bating, use of (Kane), 110

Head, movable, in primiparas (Farkas),
909 (Abst.)

Headache, persistent, during lactation
(Beilby), 858 (Abst.)

Heart dilatation, fetal (Leff), 280
tones, fetal, in ablatio placentae, signi-

ficance of (Richardson), 429

Heartbeat, fetal, palpation of, through
maternal abdominal wall (Grif-
fin). 515

Hematosalpinx, twisted, complicating
pregnancy (Savage), 1043

Hemorrhage, benign, radium irradiation
for (Norris and Behney), 661

peritoneal, resulting from follicular rup-
ture (Convert), 456 (Abst.)

Heredity as cause of congenital malfor-
mations (Macklin), 258

Holland Gynaecological Society, 545
(Item)

Hormone, estrogenic cancer of mammary
glands induced in male mice re-
ceiving (Gardner, Smith, Allen,
and Strong). 1057 (Abst.)

pituitaiy growth, effect of liypophysec-
tomy and, on transplantable rat
sarcoma (Bmge and Murphy),
593

Hydatidiform mole, early chorionepl-
thelioma arising in (Garber
and Young), 321

Friedman test in, quantitative, and
vomiting of pregnancy, (Schoe-
neck), 104

Hydrogen ion concentration of human
vaginal discharge (Oberst and
Plass), 22

Hyperplasia, endometi'ial, relation of, to
adenocarcinoma of uterus
(Novak and Yui), 674

treatment of, by progesterone therapy,
some points in (AVllson and
Elden), 194

Hypophyseal factor, evalu.ation of, in in-
terpretation o f endometrial
changes (Simpson, Ellison,
Phelps, and Burch), 129

Hypopliysectomy, effect of, ancl pituitary
growth hormone on transplant-
able rat s.'ircorna (Emge and
Murphy), 593

H.vsterectomy, subtotal and total (Read
' and Bell), 179 (Abst.)

total, by abdominal versus vaginal
route in benign uterine dis-
ease (Richardson). 641

versus subtotal (Goodall), 628
Hystcrosiilpingograpliy, uteroovarian ven-

ous system in, escape of llplodol
into (Lin and Tsou), 497
(Abst.)

Hysteroscopy (Hamant and Durand),
784 (Abst)
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I

Incisions, DUhrssen’s (Abrams), 312
Induction of abortion and labor by means

of estrin, (Robinson, Datnow,
and Jefficoate), 904 (Abst.)

Infant circumcision, new and efficient
method of (Calhoun), 159

Infection, postpartum, ceil volume fol-
lowing- delivery and its relation
to blood loss and (Pastore),
859

Injection, intrathecal, of solution of al-
cohol for intractable pain in
pelvis and iower extremities
(Meynier), 265

Iliac lymphadenectomy plus I’adiation in
borderiine cancer of cervix
(Taussig), 777

Instrument for biopsy of endometrium.
modified (Tamis), 505

Intermenstrual period, cervical mucosa in,

preliminary study of cyclic his-
tologic changes of human
CWollner), 365

Interposition of uterus, secondai-y se-
quelae after (Dannreuther),
699

Interstitial pregnancy (Kanter), 167
(Reeves), 880

unruptured (Tucker), 352
Intestinal obstruction, acute and false

labor pains, full-term pregnancy
complicated by (Casagrande),
1058

Intrathecal injection of solution of alcohol
for intractable pain in pelvis
and 1,0 wer extremities
(Meynier), 265

Intrauterine fetal death, biologic test for
diagnosis of (Rezek), 976

Inversion, puerperal, of uterus, contri-
bution to etiology and treatment
of (Gordon), 399

Ionization method for treatment of endo-
cervicitls (Forman), 503

Irradiation, fracture of femoral neck
following (Dalby, Jacox, and
Miller), 50

radium, for benign hemorrhage (Nor-
ris and Behney), 661

Items, American Board of Internal Medi-
icine (Inc.), 909

of Obstetrics and Gynecology, 181,
364, 544, 726, 909, 1085

College of Surgeons. 544
Gynecological Society, 182

Central Association of Obstetricians
and Gynecologists, 544, 1085

Holland Gynecological Society, 545
Second All India Obstetric and Gynae-

cological Congress, 545

K
Kidney function tests in relation to

toxemias of pregnancy (Cadden
and McLane), 359 (Abst.)

Krukenberg tumor (Celentano), 2 5 7
(Abst.)

L.

La Slnflslotomia En Espana (Abelian),
537 (Book review)

Labor, analgesics in (Stacey), 1079 (Abst.)
anesthesia in, regional, conduct of

(Walker), CO
and abortion, induction of, by means

of estrin (Robinson, Datnow,
and Jeffcoate), 004 (Abst.)

causes of onset of (Knaus), 904 (Abst.)
cervical dilatation in dry, and after

deliberate early rupture of mem-
branes (King), 201

induction of (Hig^ns). 900 (Abst.)
by rupture of membranes (Blair),

906 (Abst.)

Labor, Induction of—Cont’d
by use of folliculin and pituitary

substance (Voron and Con-
tamin), 905 (Abst.)

means of inducing, premature rupture
of membranes as (Plass and
Seibert), 7S5

methods of terminating (Laubscher),
1078 (Abst.)

obstructed (Riley), 1078 (Abst.)
pains, false, and acute intestinal ob-

struction, full-term pregnancy
complicated by (Casagrande),
1058

paraldehyde analgesia in, use of (Moore
and McCurdy), 97

pathology of, 1076 (Absts.)
physiology of, 904 (Absts.)
posterior pituitary during, small doses

of (Gavaudan), 128 (Abst.)
quinine in normal, use of (Mitchell and

Bradbrooke), 907 (Abst.)
rectal examinations during (Scicloun-

off), 908 (Abst.)
rupture of membranes, spontaneous,

before onset of (Ballard), 445
third stage of, use of pituitrin in-

travenously in (Pastore), 280
uterine contractions during (Defend!),

908 (Abst.)
soft parts in, role of lower (Caldwell,

Moloy, and D’Esopo), 727
vaginal and rectal examinations during,

effects of (Gegerson, Gegerson,
and Penner), 118

Lactation, headache during, persistent
(Beilby), 858 (Abst.)

Le Fort colpocleisis (Adair and DaSef),
218

Lehrbuch der Geburtshilfe (Jaschke),
532 (Book review)

Leucorrhea (Sharman), 517 (Abst.)
Lipids, blood, in preeclampsla (Boyd),

937
Lithopedion (Osheroff), 1064
Liver, antitoxic function of, use of san-

tonin in (Picardi), 300 (Abst.)
Lymphadenectomy, iliac, plus radiation

in borderline cancer of cervix,
(Taussig), 777

M
Malformations, congenital, heredity as

cause of (Macklin), 258
Mammary glands, cancer of, induced in

male mice receiving estrogenic
hormone (Gardner, Smith,
Allen, and Strong), 1057 (Abst.)

Mandelic acid in treatment of urinary
infections (Lyon), 479 (Abst.)

Maternal abdominal wall, palpation of
fetal heartbeat through (Grif-
fin). 515

mortality study for Akron, Ohio
(Palmer), 890

welfare, department of, 170, 539, 890
North Dakota Committee on (Moore),

541
work in Ohio (Skeel), 539

Measurement, pelvic inlet as determined
by direct, size and shape of
(Schumann), 832

Medical papers, 530 (Book review)
Medicine, industrial, obstetrics in (Cheat-

ham). 512
Medicolegal aspects of blood grouping

(Zieve). 1009
Membranes, premature rupture of. as

means of inducing labor (Plass
and Seibert), 785

rupture of, cervical dilatation in dry
labor and after deliberate early
(King), 201

premature etiology of (Coatz), 905
(Abst.)

spontaneous rupture of, before onset of
labor (Ballard), 445

Menopause, uterine fibromas after
(Goldenberg-Bayler), ISO (Abst.)
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Menorrhagia, radium foi’, , full-term nor-
mal pregnancy following use of
1000 mg. hr. of (Schmitz), 351

Menstrual bleeding after corpus luteum
excision, followed by estrin or
progestin therapy (Wiesbader,
Engle, and Smith), 1039

function, disorders of (Lesnoi), 1075
(Abst.)

Metastatic carcinoma to ovary from
vocal cord (Kirshbaum), 165

Midpelvis, transversely contracted, with
particular reference to forceps
delivery (Hanson), 385

Milk, secretion of, effect of antithyroid
substances on (Schumacher),
879 (Abst.)

Mole, hydatidiform, early chorionepithe-
lioma ai'ising in (Garber and
ToUng), 321

Friedman test in, quantitative, and
vomiting of pregnancy (Schoe-
neck) , 104

Mortality, maternal, study for Akron,
Ohio (Palmer), 890

Mucosa, cervical, human, in intermen-
strual period, preliminary study
of cyclic histologic changes of
(Wollner), 365

Myiasis of vulva (Perez and Arenas),
673 (Abst.)

Myoma, 170 (Abst.)
capsule, spontaneous rupture of (Ahl-

torp), 178 (Abst.)
circulatory apparatus and (V. Jaschke),

177 (Abst.)
radiation treatment of, operation of

(Guthmann and Atzert), 179
(Abst.)

uterine, in young women (Clason), 170
(Abst.)

Myomectomies (Hamant), 179 (Abst.)
Myxofibrosarcoma of ovary (Hixson), 102

N
Narcosis k la reine and preeclampsia

(Winckler). 279 (Abst.)
Nephritis, acute, and pregnancy (Dieck-

mann). 227
and toxemias of pregnancy (Courtois

and Lecoq), 350 (Abst.)
New York Obstetrical Society, transac-

tions of. 174, 304, 538, 1075
Newborn, esophageal stenosis of. trache-

oesophageal fistula and com-
plete (Kassebolun and Schrei-
ber), 509

Nitrogen, nonprotein, urea, and rest, of
blood during normal pregnancy
and puerperium (Cadden and
Paris), 421

O
Obstetric, review of 220 cases of (Damon),

1099
di.sproportion, treatment of (Brown),

1076 (Abst.)
patients, urine of, microscopic and

bacterlologlc study of (Harris
and Herrmann), 300

.shock (Rucker), 1081 (Abst.)
term, proposed (Cornell), 301

Obstetrical Society of Philadelphia, ti’ans-
actions of, 538

Oljstetrician and gynecologist, indications
for contraception from point of
view of (ilontgomcry), 470

Ob.stetrics, 52S (Book review)
ablatio placentae, fetal lieart tones In.

.significance of (Richardson), 429
abortion, spontaneous and incomplete

(Taussig), 529 (Book review)
abortions, bacteriologic study of .500

consecutive, witli treatment .and
resull.s (Brown and Hunt). 804

ami gynecology, practical problems,
ilepartment of, -MS, SS7. 1069

Obstetrics—Cont’

d

anesthesia in, justification of special
(Bittmann), 868 (Abst.)

cervical injuries, immediate repair of
(Danforth), 710

cesarean sections, analytical study of
347 consecutive (Feiner), 1001

in dystocia (Hanna), 452
low cervical and classical, critical

study of (Falls), 989
low or cervical (Phaneuf), 240

deliveries among multiparas (Wachen-
feldt), 1079 (Abst.)

management of planned (Hirst), 1080
(Abst.)

operative and spontaneous, observa-
tions on results of (Healy), 1080
(Abst.)

delivery at Bronx Hospital, critical
analysis of first 3,000 cases
(Kushner), 874

at term, pregnancy and, following re-
construction of oviducts (Hol-
den), 340

cell volume following, and its relation
to blood loss and postpartum
infection (Pastore), 859

eclampsia, blood and plasma volume
changes in (Dieckmann), 927

statistical survey of (Kimbrough and
Shirey), 415

forceps delivery, transversely contracted
midpelvis with particular re-
ference to (Hanson), 385

in industrial medicine (Cheatham), 542
intrauterine fetal death, biologic test

for diagnosis of (Rezek), 970
labor, analgesics in (Stacey), 1079

(Abst.)
anesthesia in. regional, conduct of

(Walker)
, 00

means of inducing, premature rup-
ture of membranes as (Plass
and Seibert), 785

pains, false, full-term pregnancy
complicated by acute intestinal
obstruction and, (Casagrande),
1058

paraldehyde analgesia in, use of
(Moore and McCurdy), 97

rupture of membranes, spontaneous,
before onset of (Ballard), 445

third stage of, use of pltuitrin in-
travenously in (Pastore), 280

uterine soft parts in, rOle of lower
(Caldwell, Moloy, and D’Esopo),
727

maternal mortality study for Akron,
Ohio (Palmer), 800

welfare. North Dakota Committee on
(Moore), 541

work in Ohio (Skeel), 539
occipitoposterior positions, mechanism

of rotation in (Mann), 1077
(Abst.)

paraldehyde analgesia in labor, use of
(Moore and McCurdy), 07

pelvicephalography (Ball). 249
placenta, premature separation of

(Rudolph), 479
previa, treatment of (Davis), 518
study of 308 cases of (Irving), 36

treatment of, results of (Rons-
heim), 139

preeclampsia, blood lipids in (Boyd), 937
pregnancy, abdominal, .at term wltli

delivery of normal living cliild

(Woods), 155
after removal of botli ovaries (Scott),

1067
.and acute nephritis (Dieckmann). 227
and delivery at term following re-

construction of oviducts (Hol-
den), 310

anil puerperium, blood during normal,
acid-ba.se balance of (Nice,
Mull, Muntwyler, and Myers),
375
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Obstetrics, Pregnancy—Cont’d
anemia in (Adair, Dieckmann. and

Grant), 560
Banti’s disease and (McKenzie), 4SG
diabetes complicating (111), 157
ectopic, unruptured, two cases ox

(Scheffler), 1061
full-term, complicated by acute in-

testinal obstruction and false
labor pains (Casagrande), 1058

noi'mal, following use of 1000 mg.
hr. of radium for menorrhagia
(Schmitz), 351

hematosalpinx complicating, twisted
(Savage), 1043

interstitial (Kanter), 167; (Reeves),
8S0

unruptured (Tucker) , 352
polyneuritis of (Bingham), 144
preeclampsia, blood lipids in (Boyd),

937
test for, new, rapid and economical,

and certain gynecologic condi-
tions (Gilflllen and Gregg), 49S

pyelitis in (Peters, Lavietes, and
Zimmerman), 911

triple, diagnosed by means of x-ray
(Ballard), 317

tubal, in case of bilateral tubal im-
plantation (Sovak), 344

tuboovarian (Kennedy), 1050
vitamins A and D concentrates dur-

ing, intramuscular injection of
(Finkelstone, Howard, and
Paris), 113

vomiting of, quantitative Friedman
test in hydatidiform mole and
(Schoeneck), 104

pi’ogestin, effects of, on afterpains
(Lubln and Clarke), 134

puerperal inversion of uterus, con-
tribution to etiology and treat-
ment of (Gordon), 399

morbidity, factors affecting Incidence
of (Gegerson, Gegerson, and
Penner) , 118

puerperium, ergot alkaloids in, notes
on use of recently introduced
(DerBrucke), 474

ergot in (Beecham), 330
roentgenography, pelvlmetric, further

improvement in (Jacobs), 76
rupture of membranes before onset of

labor, spontaneous (Ballard),
445

cervical dilatation in dry labor and
after deliberate early (King),
201

premature, as means of inducing
labor (Plass and Seibert), 785

textbook of (Irving), 030 (Book re-
view)

woman, (Ploss, Bartels, and Bartels),
533 (Book review)

Occlpitoposterior positions, mechanism of
rotation in (Mann), 1077 (Abst.)

Omental, ovarian, and pelvic endome-
triosis, bicornate uterus with
(Frosch), 490

Operation, cesarean section, low or
cervical (Phaneuf), 240

parametria! fixation, motion picture of
anatomy and technic o f

(Frank), 174

Organotherapy and gynecologic endo-
crinology, brief epitome of
(Novak), 887

Ovarian carcinoma, clinical review of 110
cases of (Lynch), 753

endometriosis, omental and pelvic, bi-
cornate uterus with (Frosch),
490

tumor, carotin in (Chi, Li, and Yang),
698 (Abst.)

operations for, study of 1,101 cases of
(Bernstein), 1023

Ovaries, removal of both, pregnancy
after (Scott), 1007

sarcoma of, bilateral (Maggi), 257
(Abst.)

undescended (Walker), 200 (Abst.)
Ovary, Brenner tumors of (Gaines),

457
fibromyxoma of (Pastiels), 180 (Abst.)
granulosa cell tumor of (Wolfe and

Kaminester), 485 (Abst.)
metastatic carcinoma to, from vocal

coi’d (Kirshbaum), 105
myxofibrosarcoma of (Hixson), 102
tumors of (Bernstein), 1023

Oviducts, reconstruction of, pregnancy
and delivery at term foliowing
(Holden), 340

Ovulation in primates, observations upon
(Morse and van Wagenen), 823

Oxytocic drugs in postpartum period
(Moir), 1082 (Abst.)

P
Pain, intractable, in pelvis and lower

extremities, intrathecal injec-
tion of solution of alcohol for
(Meynier), 205

Panhysterectomy, vaginal, operation to
correct genital prolapse follow-
ing (Brady), 295

Paraldehyde analgesia in labor (Moore
and McCurdy), 97

Parametrial fixation operation, motion
picture of anatomy and technic
of (Frank), 174

Parental age difference and conception of
congenitally malformed children
(Murphy), 873

Pelvic conditions, extraperitoneal. In
women (Brady), 577

endometriosis, bicornate uterus with
ovarian, omental and (Frosch),
490

inlet, size and shape of, as determined
by direct measurement (Schu-
mann), 832

temperatures, comparative study of,
under various therapeutic pro-
cedures (Ingraham), 10-48

tumors, retroperitoneal, encountered by
gynecologist (Miller), 052

Pelvicephalography (Ball), 249
Pelvimetric roentgenography, further im-

provement in (Jacobs), 70
Pelvis, female, shape of, correlation

between shape, and clinical
course of labor (Pettit, Garland,
Dunn, and Shumaker), 1070
(Abst.)

intractable pain in, and lower extremi-
ties, intrathecal injection of
solution of alcohol for (Mey-
nier), 265

Pentavalent arsenical, aldarsone, inves-
tigation of a new, in treatment
of trichomonas vaginitis (Bland
and Rakoff), 835

Phosphatase and calcium studies in can-
cer of female sex with con-
sideration of basal metabolic
rate and urine pH (Bowman
and Pitts), 057

Pituitary growtli hoimone, effect of
hypophysectomy and. on trans-
plantable rat sarcoma (Emge
and Murphy), 593

posterior, during labor, small doses of
(Gavaudan), 123 (Abst.)

Pituitrin intravenously in third stage of
labor, use of (Pastore), 280

Placenta, premature separation o f
(Rudolph). 479

previa, study of 30S cases of (Irving),
36

treatment of (Davis), 518
results of (Ronsheim). 139
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Placental origin of excessive prolan of
late pregnancy ' toxemia and
eclampsia (Smith and Smith),
360 (Abst.)

transmission of nonanesthetic doses of
barbital (Dille), 328

Placentas, study of 1,000 (Harer), 794
Plasma volume changes in eclampsia,

blood and (Dieckmann),. 927
Pneumonia, congenital (Leff), 280
Poisoning with apiol (Patoir, Andrd, and

Patoir), 428 (Abst.)
Polyneuritis and myelitis (Vayrynen),

310 (Abst.)
of pregnancy (Bingham), 144

Polyps, benign and malignant, of cervix
uteri (Geiger), 405

Postnatal and antenatal care (Browne),
528 (Book review)

Postpartum period, drugs in (Moir),
1082 (Ahst.)

Practical problems in obstetrics and
gynecology, department of, 518,
887, 1009

Preeclampsia, blood lipids in (Boyd), 937
narcosis 5. la reine and (Wiuckler),

279 (Abst.)
Pregnancy, abdominal, at term with

delivery of normal living child,
(Woods), 155

after removal of both ovaries (Scott),
1007

and acute nephritis (Dieckmann), 227
and delivery at term following recon-

struction of oviducts (Holden),
340

and puerperium, acid-base balance of
blood during normal (Nice,
Mull, Muntwyler, and Myers),
375

blood during normal, nonprotein, urea
and rest nitrogen of (Cadden
and Paris), 421

anemia in (Adair, Dieckmann, and
Grant), 500

appendicitis, acute, complicating late
(Hawkes), 501

Banti’s disease and (McKenzie), 480
diabetes complicating (111), 157
eclampsia and other I'oxemias of, 355

(Abst.)
blood and plasma volume changes in

(Dieckmann), 027
statistical survey of '(Kimbrough and

Shirey), 415
ectopic, unruptured, two cases of

(Schemer), 1001
endometriosis during -llnal month of

(Olson and Hansmann), 148
Friedman test, quantitative, in hydatldi-

form mole and. vomiting of
(Schoeneck). 101

full-term, complicated by acute intes-
tinal obstruction and false labor
pains (Casagrande), 1058

normal, following use of 1000 mg.
hr. of radium for menorrhagia
(Schmitz), 351

hematosalpinx, twisted, complicating
(Savage), 1043

interstitial (Kanter), 107: (Reeves), SSO
unruptured (Tucker), 352

labor, cervical dilatation in dry, and
after deliberate early rupture of
membranes (King), 201

tliird stage of. use of pituitrln in-
travonou.sly in (Pastore), 280

uterine .soft parts in, rOIe of lower
(Caldwell. Moloy, and D'E-sopo),
727

late toxemias of. prevention and prog-
nosis of (Falrbairn). 350 (Abst.)

polyneuritis of (Bingham). 144
prec-clampaia, blood lipids in (Boyd),

037

Pregnancy—Cont’d
test for, new, rapid, economical and.

certain gynecologic conditions
(Gilflllen and Gregg), 498

toxemias of (Mcllroy), 355; (Rowe,
McManus, • and Riley) , 358
(Absts.)

pyelitis in (Peters, Lavietes, and
Zimmerman), 911

triple, diagnosed by means of x-ray
(Ballard), 317

tubal, in case of bilateral tubal im-
plantation (Sovak), 344

tuboovarian (Kennedy), 1050
vitamins A and D concentrates during,.

Intramuscular injection of (Fin-
kelstone, Howard, and Paris),
113

vomiting of, quantitative Friedman test
in hydatidiform mole and
(Schoeneck), 104

Premature rupture of membranes as
means of inducing labor (Plass
and Seibert), 785

separation of placenta (Rudolph), 479
President’s address (Watson), 547
Primates, ovulation in, observations upon

(Morse and van Wagenen), 823
Progesterone in combating habitual abor-

tion, use of (Kane), 110
therapy, treatment of endometrial hy-

perplasia by, some points in
(Wilson and Elden), 194

treatment for dysmenorrhea (Elden
and Wilson), 91

Progestin, effects of, on afterpains
(Lubin and Clarke), 134

or estrin therapy, menstrual bleeding
after corpus luteum excision
followed by (Wiesbader, Engle,
and Smith), 1039

Prolan and estrin in pregnancy (Smith
and Smith), 301 (Abst.)

of late pregnancy toxemia and eclamp-
sia (Smith and Smith), 300
(Abst.)

Prolapse, genital, following vaginal pan-
hysterectomy, operation t o
correct (Brady), 295

Prolapsed uteri, carcinoma of cervix in
(Strauss), 1008

Pruritus of vulva and anus, skin affec-
tions underlying (Hunt), 592
(Abst.)

Pseudopregnancy and sterility (Seguy
and Isidor), 1053 (Abst.)

Psychiatry, child (Kanner), 534 (Book
review)

Puerperal deaths in Memphis, investiga-
tion and analysis of (Rein-
berger), 170

inversion of uterus, contribution to
etiology and treatment of (Gor-
don), 309

morbidity, factors affecting incidence of
(Gegerson, Gegerson, and Pen-
ner), 118

Puerperium, active evidence in favor of
more (Atlee), 1081 (Abst.)

and pregnancy, blood during normal,
nonprotein, urea, and rest nitro-
gen of (Cadden and Farls), 421

blood during normal pregnancy and.
acid-base balance of (Nice,
Mull, Muntwyler, and Myers).
375

ergot alkaloids in, notes on use of re-
cently introduced (DerBrucke),
474

ergot in (Bcech.am), 330
fatal air embolism on eighth day of

(Quigley and Gdspdr), 10.54

Pulmonary congestion and pulmonary
cdem.'r neonatorum (Leff). 280

Pyelitis in toxemias of pregnancy (Peters.
Lavietes. and Zimmerm.an), 911

Pyo.salpinx, double, due to salmonella
newport infection (Brown), 220
(Abst.)
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Q
Quadruplets, case of (Constantine), 10S5

(Abst.)
Eynesbui-y (Harrisson), 1000 (Abst.)

Quinine, antenatal administration of
(Ganner), 900 (Abst,)

in normal labor (Mitchell and Brad-
brooke), 907 (Abst.)

R
Radiation in bordei’line caiicer of cervix,

iliac lymphadenectomy plus
(Taussig), 777

Radium for menorrhagia, full-term nor-
mal pregnancy following use of
1000 mg. hr. of (Schmitz), 351

irradiation for benign hemorrhage
(Norris and Behney), 601

Rectal and vaginal examinations per-
formed during labor, effects of
(Gegerson, Gegerson, and Ben-
ner), 118

examination during labor (Sciclounoff),
908 (Abst.)

Renal function in pregnancy toxicosis and
eclampsia (de Snoo), 358 (Abst.)

Reproductive efficiency before and after
birth of malformed children
(Murphy), 37-1 (Abst.)

Retroperitoneal cystic fibroid, forty-nine-
pound (Lindeman) , 151

pelvic tumors encountered by gyne-
cologist (Miller) , 052

Rhabdomyoma of uterus (Harding and
Hankins), 178 (Abst.)

Roentgenography, pelvimetric, further- im-
provement in (Jacobs), 70

Rupture of graafian follicle or corpus
luteum, symptomatic (Kretz-\.

schmar and Arnell), 308
of membranes before onset of labor,

spontaneous (Ballard), 4-15

cervical dilatation in dry labor and
after deliberate early (King),
201

induction of labor by (Blair), 906
(Abst.)

premature and very early (Winter),
905 (Abst.)

as means of inducing labor (Blass
and Seibert), 785

pains in cases of, significance of
number of (Goecke), 907 (Abst.)

of uterus, fetus I'emoved from
mother’s thigh following
(Coutts), 1083 (Abst.)

S

Safe period, inauiry on, by National
Committee on ilaternal Health
1080 (Correspondence)

Salmonella newport infection, double
pyosalpinx due to (Brown),
220 (Abst.)

Santonin in antitoxic function of liver,

use of (Bicardi), 300 (Abst.)
Sarcoma of ovaries, bilateral (5Iaggl),

257 (Abst.)
Second All India Obstetric and Gynaec-

ological Congress, 545
Septicemia, choriouepithelioma compli-

cated by (Cron), 348
Shock, obstetric (Rucker), 1081 (Abst.)
Society transactions of Brooklyn Gyne-

cological Society, 175, 1075
Chicago Gynecological Society, 175,

3;>i. 538. 1075
New York Obstetrical Society. 174,

3al, 538. 1075
Obstetrical Society of Bhiladelphla,

y3S
. „ .

Washington Gynecological Society,
175

Sodium cvipan in obstetrics and gyne-
cology (Weber), 75 (Abst.)

Splenectomy (McKenzie), 480

Stenosis, atresias and cervical (Lesnoi),
1074 (Abst.)

esophageal, of newborn, tracheoesophag-
eal fistula and complete (Kasse-
bohm and Schreiber), 509

Sterility and uterine fibroids (Randazzo),
177 (Abst.)

feminine, tubal occlusion in (Robecchi),
872 (Abst.)

pseudopregnancy (Seguy and Isldor),
1053 (Abst.)

some aspects of, consideration of
(Moench), 406

Surgery, chemical, of pelvic sympathetic
in essential vulvar pruritus
(Enea), 327 (Abst.)

postgraduate (Maingot), 535 (Book re-
view)

T
Tannic acid, study of action of gonado-

tropic substances precipitated
by (Nau), 272

Temperatures, pelvic, comparative study
of, under various therapeutic
procedures (Ingraham), 1048

Test, biologic, for diagnosis of intrau-
terine fetal death (Rezek), 970

for pregnancy, new, rapid, economical,
and certain gynecologic con-
ditions (Gilfillen and Gregg),
498

Friedman, quantitative, in hydatidi-
form mole and vomiting of
pregnancy (Schoeneck), 104

Thymophysin in cases of uterine atony
(Kottneier), 353 (Abst.)

/Toxeroias of pregnancy (Mcllroy), 355;
(Rowe, McManus, and Riley),
358; (Daly), 299: 355; (Ross),
363; (Strauss), 357: (Hunvitz
and Bullock), 301 (Absts.)

kidney function tests in relation to
(Cadden and McLane), 359
(Abst.)

late effects of (Evans), 358; (Pair-
bairn), 350; (Gibberd), 359
(Absts.)

pyelitis in (Beters, Lavietes, and
Zimmerman), 911

Tracheoesophageal fistula and complete
esophageal stenosis of new-
born (Kassebohm and Schrei-
ber), 509

Traumatic gynatresia (Kassebohm and
Schreiber), 809

Trichomonas and vaginal discharge (As-
sinder), 494 (Abst.)

vaginalis in vitro, studies on (Shelan-
sld), 510 (Abst.)

vaginitis (Huffman), 193 (Abst.)
vaginitis, aldarsone in treatment of.

investigation o f pentav.alent
arsenical (Bland and Rakoff),
835

Tubal implantation, bilateral, tubal preg-
nancy in case of (Sovak). 34-4

occlusion in feminine sterility (Robec-
chi), 872 (Abst.)

pregnancy in case of bilateral tubal
implantation (Sovak), 344

Tubes, fallopian, primary cancer of
(Robinson), 84

Tuboovarian pregnancy (Kennedy), 1050
Tumors, Brenner, genesis of (Fauvet).

098 (Abst.)
of ovary (Gaines), 457

granulosa cell, bio-assay of (Gospe),
405

of ovary (Wolfe and Kaminester),
485 (Abst.)

growth, relation of endocrine system to
(Emge and Murphy). 593

Krukenberg. is there primary (Celen-
tano), 257 (Abst.)

of ovarj' (Bernstein). 1023
ovarian, carotin in (Chi, Li, and Yang).

COS (Abst)
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Tumoi’s, Ovarian—Cont’d

operations for, study of 1,101 cases
of (Bernstein), 1023

retroperitoneal peivic,
,
encountered by

gynecologist (Miller), 052
Twin-locking (Coieman), lOSl (Abst.)
Twins with doubly knotted cords

(Frewer), 1084 (Abst.)

U
Umbilical cord clarnp (Kahn), 903 (Cor- -

respondence)
impi’oved (Kahn), 513
new all metal (Ziegler), SS4

Umbilicus, endometriosis of (Strongin),
330

Urea, nonpi’otein, and rest nitrogen of
blood during normal pregnancy
and puerperium (Cadden and
Faris), 421

Urethane, dial, for obstetric analgesia
(Brown), 1017

Urinary infections, mandelic acid in treat-
ment of (Lyon), 47S (Abst.)

Urine of obstetric patients, microscopic
and bacteriologlc study of
(Harris and Herrmann), 300

pH and basal metabolic rate, calcium
and phosphatase studies in can-
cer of female sex with con-
sideration of (Bowman and
Pitts), 957

retention of, in women (Houtum), 90
(Abst.)

specimen, collecting a clean (Carroll),
1000

Uteri, prolapsed, carcinoma of cervix in
(Strauss), lOOS

Uterine atony, thymophysin in cases of
(Kottneier), 353 (Abst.)

contractions during labor (Defendl),
90S (Abst.)

disease, benign, total hysterectomy by
abdominal versus vaginal route
in (Richardson), 041

fibroids (Witherspoon), 170 (Abst.)
flbromas after menopause (Goldenberg-

Bayler), ISO (Ab.st.)
soft part in labor, rOle of lower (Cald-

well, Moloy, and D’Esopo), 727
ruptures, (Naljawinsky), 1082 (Abst.)

Uterus, adenocarcinoma of, relation of
endometrial hyperplasia t o
(Novak and Yui), 074

bicornate, with ovarian, omental and
pelvic endometriosis (Fi'osch),
490

carcinoma of body of (Norris and
Dunne), 982

ilbromyomas of, study of, with respect
to endometrium, myometrium,
symptoms, and as.sociated
pathology (Kanter, Klawans,
and Bauer), 183

interposition of, secondary seciuelae
after (Dannreuther), 099

polyps of (Hamant, Chalnot, and
Vlchard), 178 (Abst.)

puerperal Inversion of, contribution to
etiology and treatment of (Gor-
don), 399

rli.abdomyoma of (Harding and Han-
kins). 178 (Abst.)

Uterus—Cont’d
rupture of, fetus removed from

mother’s thigh following
(Coutts), 1083 (Abst.)

treatment of (Bazdn and Imaz), 1083
(Abst.)

V
Vaginal and rectal examinations per-

formed during labor, effects of
(Gegerson, Gegerson, and Fen-
ner), 118

discharge, human, hydrogen ion con-
centration of (Oberst and
Plass), 22

flora, survey of, at various ages, with
special reference to Doderlein
bacillus (Weinstein, Bogin,
Howard, and Finkelstone), 211

panhysterectomy, and operation to
correct genital prolapse follow-
ing (Brady), 295

I'oute, total hysterectomy by abdominal
versus, in benign uterine dis-
ease (Richardson), 041

Vaginitis, emphysematous (Robberson and
Owen), 1052

histopathology and treatment of (Adair
and Hesseltine), 1

senile, new concept of (Simpson and
Mason), 125

trichomonas, aldarsone in treatment of,

investigation of new pentava-
lent arsenica'. (Bland and Rak-
off), 835

Vertex presentation with extended head
(te Groen), 1077 (Abst.)

Vesicovaginal flstula, pad for keeping
patient dry in bed in cases of
(Murphy), 510

Vitamins A and D concentrates, intra-
muscular injection of, during
pregnancy (Finkelstone, How-
ard, and Paris), 113-

Vocal cord, metastatic carcinoma to
ovary from (Kirshbaum), 105

Vulva, myiasis of (Perez and Arenas),
073 (Abst.)

pruritus of, and anus, skin affections
Underlying (Hunt), 502 (Abst.)

Vulvar pruritus, chemical surgery of
pelvic sympathetic in essential
(Enea), 327 (Abst.)

W
Washington Gynecological Society, trans-

actions of. 175
Woman (PIoss, Bartels, and Bartels), 533

(Book review)
similarity in cervix of rhesus monkey

and (Dickinson and Hartman),
813

X
X-ray, r bortion, therapeutic, by means of

(Mayer, Harris, and Wimpf-
hoimer), 9J5

diagnosis of triple pregnancy by means
of (Ballard), 317

in diagnosis of dermoid cyst (Heffor- ’

nan), 507




